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╙1┨ ᐨ⺰ 
 
1.1 ⎇ⓥߩ⢛᥊ 
 ࠨ࠶ࠞ࡯ߪ਎⇇ߢᦨ߽ᗲᅢߐࠇߡ޿ࠆࠬࡐ࡯࠷ߩ㧝ߟߢ޽ࠅ㧘ᄙߊߩੱޘ߇ߘߩൎᢌ
ߦ৻༑৻ᘷߔࠆ㧚ㄭᐕߪฦ࿖ߩ࿖ౝ࡝࡯ࠣߛߌߢߥߊ㧘᰷ Ꮊ࠴ࡖࡦࡇࠝࡦ࠭࡝࡯ࠣ߿ࠕ
ࠫࠕ࠴ࡖࡦࡇࠝࡦ࠭࡝࡯ࠣ㧘߹ߚฦ࿖ߩઍ⴫࠴࡯ࡓ߇㓸߁ FIFA㧔Fédération 
Internationale de Football Association㧕ࡢ࡯࡞࠼ࠞ࠶ࡊ TM㧘ฦᄢ㒽ㆬᚻᮭߥߤ⹜วᢙ
ߩჇടߦࠃࠅ㧘ㆬᚻߪએ೨ࠃࠅᄙߊߩ⹜วࠍᐕ㑆ߦᶖൻߒߥߌࠇ߫ߥࠄߥ޿௑ะߦ޽ࠆ㧚
ߎߩ௑ะߪ਎⇇ߢᵴべߔࠆ࠻࠶ࡊ࡟ࡌ࡞ߩㆬᚻߩߺߥࠄߕ㧘࿖ౝߦ߅ߌࠆ⢒ᚑᐕઍߦ߅
ߌࠆ࿾ၞ࡝࡯ࠣ⸳┙߿㧘࠻࡯࠽ࡔࡦ࠻ᣇᑼࠃࠅ߽࡝࡯ࠣᚢᣇᑼߦ⹜วᒻᑼ߇⒖ⴕߒߡ޿
ࠆߎߣ߆ࠄ߽㧘ࠨ࠶ࠞ࡯⇇ో૕ߩേะߢ޽ࠆߣℂ⸃ߢ߈ࠆ㧚ࠃߞߡ㧘⢒ᚑᐕઍ߆ࠄ࠻࠶
ࡊ࡟ࡌ࡞ߩㆬᚻߦ⥋ࠆ߹ߢ㧘ㆬᚻ߇ᦨ⦟ߩࡄࡈࠜ࡯ࡑࡦࠬࠍ⊒ើߔࠆߚ߼ߦ㧘ߤߩࠃ߁
ߦࠦࡦ࠺࡚ࠖࠪ࠾ࡦࠣࠍⴕ߁ߴ߈߆ߣ޿߁⺖㗴ߪࠨ࠶ࠞ࡯ߩ┹ᛛജะ਄ߣ޿߁ⷰὐ߆
ࠄ߽㕖Ᏹߦ㊀ⷐߢ޽ࠆ㧚 
 ࠨ࠶ࠞ࡯ㆬᚻߩߺߥࠄߕ㧘ࠕࠬ࡝࡯࠻ߦ߅ߌࠆࠦࡦ࠺࡚ࠖࠪ࠾ࡦࠣߦ߅޿ߡߪ㧘ㆬᚻ
ߩࠦࡦ࠺࡚ࠖࠪࡦ⹏ଔࠍⴕ߁ߎߣ߇ၮᧄߣߥࠆ߇㧔࠻࡟࡯࠾ࡦࠣ⑼ቇ⎇ⓥળ㧘1995㧕㧘
ߘࠇߦട߃ߡ㧘ో૕ߩ࠻࡟࡯࠾ࡦࠣ㧔Training㧦TR㧕ᦼ㑆ࠍฦ TR ๟ᦼߦ඙ಽߔࠆࡇ
࡝ࠝ࠳ࠗ࠯࡯࡚ࠪࡦ㧔ᦼಽߌ㧕ߩ᭎ᔨࠍㆡ↪ߔࠆߎߣ߇᦭ലߢ޽ࠆߣ⠨߃ࠄࠇߡ޿ࠆ
㧔Bompa 2006, Bompa & Carrera, 2005, Lorenz et al., 2010, Marshall, 2006㧕㧚৻⥸
ߦࡇ࡝ࠝ࠳ࠗ࠯࡯࡚ࠪࡦߢߪ㧘ᐕ㑆ߩ࠻࡟࡯࠾ࡦࠣࠨࠗࠢ࡞ࠍࡑࠢࡠࠨࠗࠢ࡞ߣߒߡᝒ
߃㧘ᢙࡩ᦬ߏߣߩࡔ࠱ࠨࠗࠢ࡞㧘ㅳ߅ࠃ߮ᣣߏߣߩ⸘↹ߢ޽ࠆࡒࠢࡠࠨࠗࠢ࡞ߦ඙ಽߒ㧘
TR ߩ⸘↹߅ࠃ߮ታⴕ߇ⴕࠊࠇࠆ㧚ߎߩࡇ࡝ࠝ࠳ࠗ࠯࡯࡚ࠪࡦߩࡕ࠺࡞ߪ㧘㨬Ḱ஻ᦼ㨭㧘
㨬⹜วᦼ㨭㧘㨬⒖ⴕᦼ㨭㧘ߢ޽ࠅ㧘╭ജ߿ᜬਭജߩะ਄㧔Bompa 2006; Bompa et al., 2005; 
Matveyev et al., 1966; National strength and conditioning association [NSCA], 
2002; Hermassi et al., 2011; ↰ਛࠄ㧘2009㧕߿࡝ࡂࡆ࡝࠹࡯࡚ࠪࡦ㧔Lorenz et al. 
2010㧕㧘ᩕ㙃៨ข㧔Houtkooper et al., 2012; Stellingwerff et al., 2012㧕ߦ߅ߌࠆࡊ࡜
ࡦ࠾ࡦࠣ߅ࠃ߮ TRߦ↪޿ࠄࠇߡ޿ࠆ㧚  
 ታ㓙ߩ┹ᛛ⃻႐ߦ߅ߌࠆⷰὐ߆ࠄ⠨߃ࠆߣ㧘߶ߣࠎߤోߡߩ┹ᛛߦ߅޿ߡ㨬Ḱ஻ᦼ㨭㧘
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㨬⹜วᦼ㨭㧘㨬⒖ⴕᦼ㨭ߦኻᔕߔࠆࡔ࠱ࠨࠗࠢ࡞㧘ߘߒߡᐕ㑆ࠬࠤࠫࡘ࡯࡞߇ሽ࿷ߔࠆ
㧔NSCA, 2002㧕㧚᳓ᵒㆬᚻࠍኻ⽎ߣߒߚ⎇ⓥߢߪ㧘⹜วᦼߩࠬࠤࠫࡘ࡯࡞ߦวࠊߖ㧘
Build up㧘Specialty㧘Taper㧘Post-competitionߩ 4ߟߩ TRᦼߦ඙ಽߒ㧘ฦ TRᦼߦ
߅ߌࠆ TRᤨ㑆߿ TRᣣᢙߩᲧセ㧘ᬌ⸛ࠍⴕߞߡ޿ࠆ㧔Stewart et al., 2012㧕㧚ࡃࠬࠤ
࠶࠻ࡏ࡯࡞㧔Anderson et al., 2003; Bompa et al., 2005㧕㧘࠹࠾ࠬ㧔NSCA, 2002㧕㧘ࠕ
ࡔ࡝ࠞࡦࡈ࠶࠻ࡏ࡯࡞㧔Bompa et al., 2005; Feeley et al., 2008㧕㧘࡜ࠣࡆ࡯㧔Baker, 
2001; Gabbett & Domrow 2005; Marhshall, 2006㧕㧘㊁⃿㧔Posner et al., 2011㧕㧘ࡂࡦ
࠼ࡏ࡯࡞㧔Hermassi et al., 2011; ↰ਛࠄ㧘2009㧕㧘౻ቄࠬࡐ࡯࠷┹ᛛ㧔Bompa et al., 
2005㧕ߥߤ߽ห᭽ߦ㧘ߘࠇߙࠇߩ⹜วᦼࠍᔨ㗡ߦ౉ࠇߡ TRߩᦼಽߌ߇ⴕࠊࠇߡ޿ࠆ㧚  
 ࠨ࠶ࠞ࡯ߦ߅޿ߡߪ┹ᛛ࡟ࡌ࡞߿ᐕ㦂㧘࿾ၞߦࠃߞߡ⹜วᢙ߿ࠪ࡯࠭ࡦߩ㐿ᆎᤨᦼ߇
⇣ߥࠆ߇㧘㨬Ḱ஻ᦼ㨭ࠍࡊ࡟ࠪ࡯࠭ࡦ㧘㨬⹜วᦼ㨭߹ߚߪ㨬ࠪ࡯࠭ࡦ㨭㧘ޟ⒖ⴕᦼޠࠍࠝࡈࠪ
࡯࠭ࡦ߹ߚߪࠝࡈ࠻࡟࡯࠾ࡦࠣᦼ㧘޽ࠆ޿ߪਛᢿᦼߣߒߡ㧘ฦTRᦼߦಽߌࠄࠇࠆ
㧔Bangsbo, 2007; Baxte, et al.,1993; Hoshikawa, et al., 2005; Kalapotharakos et al., 
2006; Krustrup et al., 2006; Metaxas et al., 2006㧕㧚৻ᣇ㧘ᚒ߇࿖ߩJ ࡝࡯ࠣ߿᰷Ꮊߩ
ฦ࡝࡯ࠣߦ߅޿ߡ⸘↹ߐࠇࠆ⹜วߪᐕ㑆⚂40 ⹜วߦ߅ࠃ߮㧘ᦝߦઍ⴫ㆬᚻߣߒߡߩ⹜
ว಴႐߿㧘ฦᄢ㒽ߢⴕࠊࠇࠆ࿖㓙ᄢળߦ಴႐ߔࠆߣᐕ㑆ߦ70 ⹜วㄭߊߩ⹜วࠍᶖൻߔ
ࠆߎߣߦߥࠆ㧚ߎߩࠃ߁ߥ⹜วࠬࠤࠫࡘ࡯࡞߆ࠄ㧘ㆬᚻ߇⹜วᦼߦ߅޿ߡ㧘ᦨㆡߥࡄࡈ
ࠜ࡯ࡑࡦࠬ߇⊒ើߢ߈ࠆࠃ߁ߦ㧘ࠦࡦ࠺࡚ࠖࠪࡦߩะ਄ߦኻߒߡⓍᭂ⊛ߦ௛߈ដߌࠆ
̌᡹߼ߩࠦࡦ࠺࡚ࠖࠪ࠾ࡦࠣ 㧔̍࠻࡟࡯࠾ࡦࠣ⑼ቇ⎇ⓥળ㧘1995㧕ࠍⴕ߁ߛߌߢߥߊ㧘
ࠦࡦ࠺࡚ࠖࠪࡦߩૐਅࠍ㒐ߋߚ߼ߩࠦࡦ࠺࡚ࠖࠪ࠾ࡦࠣࠍⴕ߁ᔅⷐ߇޽ࠆ㧚  
 ࠨ࠶ࠞ࡯ㆬᚻ߇ࠦࡦ࠺࡚ࠖࠪࡦࠍ፣ߔේ࿃ߪᄢ߈ߊಽߌߡ 2ߟ޽ࠅ㧘1ߟߪ਄᳇㆏ᗵ
ᨴ∝㧔Upper Respiratory Tract Infection㧦URTI㧧޿ࠊࠁࠆ̌߆ߗ 㧕̍ߥߤ㧘ౝ⑼⊛∔
ᖚ߳ߩ⟕ᖚߦࠃࠆࠦࡦ࠺࡚ࠖࠪࡦߩૐਅ㧔Daniels et al., 1985㧕ߢ޽ࠅ㧘㜞ᒝᐲ TRߩ
⛮⛯ߣ URTIߩ⟕ᖚ࡝ࠬࠢߦߪ㑐ㅪ߇޽ࠆߣ⠨߃ࠄࠇߡ޿ࠆ㧔Nieman, 2000㧘Fig. 1-1㧕㧚
߽߁৻ᣇߪ㧘ᢛᒻᄖ⑼⊛ᄖ்࡮㓚ኂߦࠃࠆࠦࡦ࠺࡚ࠖࠪࡦૐਅ߇᜼ߍࠄࠇࠆ㧚ㆬᚻߩࠦ
ࡦ࠺࡚ࠖࠪࡦߣኒធߥ㑐ଥߦ޽ࠆ૕ജⷐ⚛ߪ㧘৻⥸ߦ 2⒳㘃ߦಽ㘃ߐࠇ㧘╭ജ߿ᜬਭജ
ߥߤߦઍ⴫ߐࠇࠆⴕേ૕ജߣ㧘ฦ⒳ࠬ࠻࡟ࠬߦኻߔࠆᛶ᛫ജߣߒߡ⹏ଔߐࠇࠆ㒐ⴡ૕ജ
ߦಽߌࠄࠇࠆ㧔ⁿ㘺㧘1961㧘Fig. 1-2㧕㧚㒐ⴡ૕ജߩਛߢ߽㧘↢‛ቇ⊛ࠬ࠻࡟ࠬ߆ࠄり
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Fig. 1-1. J-Shaped model of relationship between infection risk 
and exercise workload (Nieman, 2000).
This model suggested that moderate exercise may lower risk of respiratory
infection while excessive amounts may increase the risk.
3
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Fig. 1-2. ૕ജ䈱ಽ㘃 (㦳㧈, 1961).
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ࠍ቞ࠆࠪࠬ࠹ࡓߪ఺∉♽ߣ๭߫ࠇ㧘URTIߥߤߩᗵᨴ∝ߩේ࿃ߣߥࠆ⚦⩶߿࠙ࠖ࡞ࠬ߇
૕ౝߦଚ౉ߔࠆߩࠍ㒐߉㧘↢૕㒐ᓮߩਛᔃߣߒߡ௛޿ߡ޿ࠆ㧔ᴡ㊁㧘1992㧕㧚 
 ಽᴲဳ఺∉ࠣࡠࡉ࡝ࡦ㧭㧔secretory immunogloblin A: SIgA㧕ߪ∛ේ⩶߿࠙ࠖ࡞ࠬ
ߥߤ㧘ᗵᨴ∝ߩේ࿃ߣߥࠆ᛫ේߩଚ౉ߦኻߒญ⣧߿㥦⣧ߦ߅޿ߡ╙৻✢ߢߩ㒐ᓮࠍᜂߞ
ߡ޿ࠆ㧔Bishop et al., 2000; Mackinnon, 1997; Tomasi et al., 1965㧕㧚ߎࠇ߹ߢߩవⴕ
⎇ⓥߦ߅޿ߡ SIgA࡟ࡌ࡞ߪ㧘㜞ᒝᐲㆇേߩ⛮⛯㧔Mackinnon et al., 1993a; Mackinnon 
et al., 1994; Glesson et al., 2000a; Glesson et al., 2000b㧕߿৻ㆊᕈߩ㜞ᒝᐲㆇേᓟ㧔⑺
ᧄࠄ㧘1998; McDowell et al., 1992; Tharp et al., 1990㧕ߦૐਅߔࠆߎߣ߇᣿ࠄ߆ߦߥ
ߞߡ޿ࠆ㧚⑺ᧄࠄ㧔1998㧕ߪࡑ࡜࠰ࡦ࡟࡯ࠬ೨ᓟߩໜᶧಽᴲ㊂߅ࠃ߮ SIgA࡟ࡌ࡞ߩᬌ
⸛ࠍⴕ޿㧘ࡑ࡜࠰ࡦ࡟࡯ࠬ⋥ᓟߦ߅޿ߡ㧘෺ᣇߣ߽᦭ᗧߦૐਅߒߚߎߣࠍႎ๔ߒߡ޿ࠆ㧚
߹ߚMackinnon et al.㧔1994㧕ߪ┹ᛛ࡜ࡦ࠽࡯ࠍኻ⽎ߦߒߡ㧘ᦨᄢ㉄⚛៨ข㊂ߩ 75%
ᒝᐲߢߩ࠻࡟࠶࠼ࡒ࡞࡜ࡦ࠾ࡦࠣࠍ 90ಽ㑆㧘3ᣣ㑆ㅪ⛯ߒߡⴕߞߚ⚿ᨐ㧘✵⠌ᓟߩSIgA
࡟ࡌ࡞߇ 1ᣣ⋡ߣᲧセߒߡ㧘2ᣣ⋡㧘3ᣣ⋡ߢ᦭ᗧߦૐਅߒߚߎߣࠍႎ๔ߒߡ޿ࠆ㧚 
 ߎࠇࠄߩ⚿ᨐ߆ࠄ URTIߩ⊒∝ߦ SIgA࡟ࡌ࡞ߩૐਅ߇㑐ଥߒߡ޿ࠆߣ⠨߃ࠄࠇ㧘ࠕ
ࠬ࡝࡯࠻ࠍኻ⽎ߦURTIߩ⊒∝ߣSIgA࡟ࡌ࡞ߣߩ㑐ଥࠍࡕ࠾࠲࡝ࡦࠣߔࠆ⹜ߺ߇ⴕࠊ
ࠇߡ޿ࠆ㧔Fahlman et al., 2001; Gleeson et al., 1999; Glesson et al., 2000b; Klentrou 
et al., 2002; Mackinnon et al., 1989; Mackinnon et al., 1993b㧕㧚Glesson et al. (1999) 
ߪ᳓ᵒㆬᚻࠍኻ⽎ߣߒߡ㧘ฦ᦬ߩ TR㊂ߣ SIgA࡟ࡌ࡞߅ࠃ߮ URTIߩ⊒∝ߣߩ㑐ଥࠍ
⺞ᩏߒߚ⚿ᨐ߆ࠄ㧘SIgA࡟ࡌ࡞ࠍࡕ࠾࠲࡝ࡦࠣߔࠆߎߣߢ URTIߩ∝⁁ߩ⊒∝ࠍ੍᷹
ߢ߈ࠆน⢻ᕈࠍᜰ៰ߒߡ޿ࠆ㧚  
 ߹ߚ㧘SIgA ࡟ࡌ࡞ߪㆇേߦࠃࠆᓇ㗀ߩߺߥࠄߕ㧘♖␹⊛ߥᓇ㗀ߢ߽ᄌേ㧔ૐਅ㧕ߔ
ࠆน⢻ᕈ߇ႎ๔ߐࠇߡ޿ࠆ㧔Jemmott et al., 1983㧕㧚Teipel et al.㧔1994㧕ߪࡊࡠࠨ࠶
ࠞ࡯ㆬᚻ߅ࠃ߮ᄢቇࠨ࠶ࠞ࡯ㆬᚻࠍኻ⽎ߣߒߡ㧘⹜วߩ⚿ᨐ߿࡝࡯ࠣߩ㗅૏ߦ㑐ߒߡㆬ
ᚻ߇ᗵߓࠆ♖␹⊛ࠬ࠻࡟ࠬࠍ⺞ᩏߒߚ⚿ᨐ㧘⹜ว⚿ᨐ㧔ౝኈ㧕ߦࠃߞߡߪ㧘ㆬᚻ߇ᄢ߈
ߥࠬ࠻࡟ࠬࠍฃߌࠆߎߣࠍᜰ៰ߒߡ޿ࠆ㧚ߎࠇࠄߩὐ߆ࠄり૕⊛㧘♖␹⊛ߦ߽ࠬ࠻࡟ࠬ
߇ដ߆ࠆ⹜วᦼߦ߅޿ߡߪ㧘SIgA࡟ࡌ࡞ߩૐਅ߇⺃⊒ߐࠇ URTIߦᗵᨴߔࠆ࡝ࠬࠢ߇
㜞޿⁁ᴫਅߢㆬᚻ߇ߢࡊ࡟࡯ࠍⴕߞߡ޿ࠆน⢻ᕈ߇⠨߃ࠄࠇࠆ㧚ࠨ ࠶ࠞ࡯ㆬᚻ㧔Dvorak 
et al., 2011㧕ߩߺߥࠄߕ㧘ࡑ࡜࠰ࡦㆬᚻ㧔Nieman, 1990㧕㧘࠙ ࡞࠻࡜ࡑ࡜࠰ࡦㆬᚻ㧔Peters 
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et al., 1983; Peters, 1990㧕㧘ᚒ߇࿖ߩࠝ࡝ࡦࡇ࠶ࠢㆬᚻ࿅ߩႎ๔㧔ᴡ㊁㧘1992㧕㧘࡟ࠬ
࡝ࡦࠣㆬᚻ㧔ᷡ᳓㧘2008㧕㧘ࠛ࡝࡯࠻ࠬࠤ࡯࠻ㆬᚻ㧔㘧↰㧘2007㧕㧘ᅚሶࡃࠬࠤ࠶࠻ࡏ
࡯࡞ㆬᚻ㧔Anderson et al., 2003㧕ߥߤ᏷ᐢ޿┹ᛛ⒳⋡ߦ߅ߌࠆ∉ቇ⊛⺞ᩏߩ⚿ᨐ߆ࠄ
߽㧘⹜วᦼߦ߅ߌࠆ URTI߳ߩ⟕ᖚ࡝ࠬࠢ߇㜞޿ߎߣ߇ᗐ௝ߢ߈ࠆ㧚߹ߚ㧘⹜วᦼߩ೨
ߦ૏⟎ߠߌࠄࠇࠆࡊ࡟ࠪ࡯࠭ࡦߪ㧘⹜วᦼߦะߌߡࠦࡦ࠺࡚ࠖࠪࡦࠍ㜞߼ࠆߎߣߛߌߢ
ߥߊ㧘࠴࡯ࡓߣߒߡߩᚢⴚℂ⸃ᐲࠍะ਄ߐߖࠆ TRᦼ㑆ߢ޽ࠆ㧔࠻࡟࡯࠾ࡦࠣ⑼ቇ⎇ⓥ
ળ㧘1995㧕ὐ߿㧘⟕ᖚߩ࠲ࠗࡒࡦࠣߦࠃߞߡߪ⹜วߢߩࡄࡈࠜ࡯ࡑࡦࠬ⊒ើߦᖡᓇ㗀
ࠍਈ߃ࠆน⢻ᕈ߇޽ࠆὐࠍ⠨ᘦߔࠆߣ㧘⹜วᦼห᭽㧘 URTI ߦ⟕ᖚߒࠦࡦ࠺࡚ࠖࠪࡦ
ࠍ፣ߔߎߣߪㆱߌߥߌࠇ߫ߥࠄߥ޿㧚 
 ߎࠇࠄߩⷰὐ߆ࠄࡊ࡟ࠪ࡯࠭ࡦ߿⹜วᦼߦ߅޿ߡ URTI ߩ⟕ᖚ࡝ࠬࠢࠍᛠីߔࠆߎ
ߣ߇㧘ࠨ ࠶ࠞ࡯ㆬᚻߩࠦࡦ࠺࡚ࠖࠪ࠾ࡦࠣࠍⴕ߁਄ߢ᦭ലߢ޽ࠆߣ⠨߃ࠄࠇࠆ㧚ߒ߆ߒ
ߥ߇ࠄ㧘ࠕࠬ࡝࡯࠻ࠍኻ⽎ߣߒߡ SIgA࡟ࡌ࡞ߩᄌേߣ URTIߩ⊒∝ࠍ⹦⚦ߦ⹏ଔߒߚ
⎇ⓥߪ௖߆ߢ޽ࠅ㧔Gleeson et al., 1999; Mackinnon et al., 1993b㧕㧘ࠨ࠶ࠞ࡯ㆬᚻࠍ
ኻ⽎ߣߒߡ㧘ᣣޘߩ SIgA࡟ࡌ࡞ߩᄌേߣ URTIߩ∝⁁ߩ⊒∝ߣߩ㑐ଥࠍ⹦⚦ߦ⺞ᩏߒ
ߚႎ๔ߪߥ޿㧚ᓥߞߡਔ⠪ߩ㑐ଥ߇᣿ࠄ߆ߦߥࠇ߫㧘ࠦ ࡦ࠺࡚ࠖࠪࡦࠍ፣ߔⷐ࿃ߣߥࠆ
URTI ߩ⟕ᖚ੍㒐ࠍ⋡⊛ߣߒߚࠦࡦ࠺࡚ࠖࠪ࠾ࡦࠣࠍⴕ߁㓙ߩ᦭↪ߥᚻ߇߆ࠅߣߥࠆ
น⢻ᕈ߇޽ࠆ㧚 
 ৻ᣇ㧘ࠬࡐ࡯࠷ᄖ்࡮㓚ኂߦ㑐ߒߡߪ㧘ࡊ࡟ࠪ࡯࠭ࡦ߿ਛᢿᦼ㑆ᓟߦᄙߊ⊒∝ߔࠆߎ
ߣ߇ႎ๔ߐࠇߡ޿ࠆ㧚Moore et al.㧔2011㧕ࠄߪ⢒ᚑᐕઍߩࠨ࠶ࠞ࡯ㆬᚻࠍኻ⽎ߣߒߚ
5ᐕ㑆ߦ߅ࠃ߱⤒ߩ㓚ኂ⺞ᩏߦ߅޿ߡ㧘ߘߩ⊒↢௑ะߦੑፄᕈߩ․ᓽ߇޽ࠆߎߣࠍᜰ៰
ߒߡ޿ࠆ㧚ߎߩ 2ߟߩࡇ࡯ࠢߩ㧝ߟߪ㧘ࠝࡈ࠻࡟࡯࠾ࡦࠣᦼᓟߩࡊ࡟ࠪ࡯࠭ࡦ㧘߽߁ 1
ߟߪࠢ࡝ࠬࡑࠬભᥜᓟߩ 1᦬ਅᣨ߆ࠄ 2᦬㧘ߟ߹ࠅਛᢿᦼᓟߢ޽ߞߚ㧚߹ߚ㧘ࡊࡠࠨ࠶
ࠞ࡯ㆬᚻࠍኻ⽎ߣߒߚᄖ்࡮㓚ኂ⺞ᩏ㧔Woods et al., 2004㧕ߦ߅޿ߡ߽ห᭽ߩ௑ะ߇
ႎ๔ߐࠇߡ޿ࠆߎߣࠍ⠨߃ࠆߣ㧘․ߦࡊ࡟ࠪ࡯࠭ࡦߦ߅ߌࠆᄖ்࡮㓚ኂߩ⊒↢ઙᢙߪ㧘
┹ᛛᐕઍߦ㑐ࠊࠄߕᄙ޿௑ะߢ޽ࠆߣℂ⸃ߢ߈ࠆ㧔Fig. 1-3㧕㧚ߘߩઁ㧘ࠕࡔ࡝ࠞࡦࡈ࠶
࠻ࡏ࡯࡞㧔Feeley et al., 2008㧕㧘࡜ࠣࡆ࡯㧔Brooks et al., 2005a; Brooks et al., 2005b; 
Gabbett, 2000; Gabbett, 2005㧕㧘㊁⃿㧔Posner et al. 2011㧕㧘ࡃࠬࠤ࠶࠻ࡏ࡯࡞
㧔Anderson et al., 2003㧕㧘᳓ᵒ㧔Wolf et al., 2009㧕ߥߤߩ┹ᛛߦ߅޿ߡ߽ࡊ࡟ࠪ࡯࠭
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Fig. 1-3.  Injuries incidences in soccer players throughout a year. 
(modified from Hawkins et al. 2001and Moore et al. 2011)  
䂾 ; injuries in monthly competitive matches of Professional soccer players
(scales are right bar).
䂔 ; injuries in total monthly incidence of youth soccer players 
(scales are left bar)
Pre. : Preseason period, Game : Game period, 
Inter. : Mid. season brake or Interruption period, 
Off. Tr. : Off-training period after competitive season.
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ࡦ߿ TRࠠࡖࡦࡊ೨ᦼߦᄖ்࡮㓚ኂߩ⊒↢ઙᢙ߇ᄙ޿௑ะ߇⹺߼ࠄࠇࠆ㧚ߎߩࠃ߁ߥ⢛
᥊ߣߒߡ㧘TRߩਛᢿߦࠃࠆ╭ജ㧘ᜬਭജߥߤ㧘ㆬᚻߩり૕⊛ࡄࡈࠜ࡯ࡑࡦࠬߣ⋥ធ㑐
ଥߔࠆⴕേ૕ജߩਇ⦟߇ᜰ៰ߐࠇߡ޿ࠆ㧔Hawkins et al., 2001; Moore et al., 2011; 
Woods et al., 2004㧕㧚 
 ࠨ࠶ࠞ࡯ㆬᚻ߿࠴࡯ࡓߩࠦࡦ࠺࡚ࠖࠪࡦ⹏ଔߦߪ㧘╭ജ㧔Cometti et al., 2001㧕߿ᜬ
ਭജ㧔Casajus et al., 2001㧕㧘ㆇേߦኻߔࠆⴊਛ੃㉄୯ߩᄌൻ߿ࡈࠖࠫࠞ࡞࠹ࠬ࠻
㧔Brady et al., 1997; Krustrup et al., 2006; Lemmink et al., 2004; McMillan et al., 
2005㧕ߥߤ㧘ࠥ࡯ࡓࡄࡈࠜ࡯ࡑࡦࠬߣ⋥ធ㑐ଥߔࠆߣ⠨߃ࠄࠇࠆⴕേ૕ജⷐ⚛߇↪޿
ࠄࠇࠆ㧚McMillan et al.㧔2005㧕ߪ㧘ࠪ࡯࠭ࡦࠍㅢߒߡᦨᄢਅㆇേᤨߦ߅ߌࠆⴊਛ੃
㉄୯ߩᄌേࠍࡈࠖࠫࠞ࡞ࠦࡦ࠺࡚ࠖࠪࡦߩᜰᮡߣߒߡ⺞ᩏߒߚ⚿ᨐ㧘ࠪ ࡯࠭ࡦ㐿ᆎᤨ߇
ᦨ߽ߘߩ୯߇㜞߆ߞߚߎߣࠍႎ๔ߒߡ޿ࠆ㧚ห᭽ߦ㧘Greece1ㇱ࡝࡯ࠣߦᚲዻߔࠆࡊࡠ
ࠨ࠶ࠞ࡯ㆬᚻࠍኻ⽎ߣߒߡ㧘ᦨᄢ㉄⚛៨ข㊂ߩᄌേࠍ⺞ᩏߒߚႎ๔ߦ߅޿ߡ߽㧘ࡊ࡟ࠪ
࡯࠭ࡦ㐿ᆎ⋥ᓟ߇ᦨ߽ૐ୯ߢ޽ߞߚߎߣ߇ႎ๔ߐࠇߡ޿ࠆ㧔Metaxas et al., 2006㧕㧚ߒ
߆ߒߥ߇ࠄ㧘ߎߩࠃ߁ߥ૕ജⷐ⚛ࠍ↪޿ߚࠦࡦ࠺࡚ࠖࠪࡦ⹏ଔߪ㧘ห৻⽶⩄ߢ࠹ࠬ࠻ࠍ
ⴕ߁ߎߣߢߘߩᄌൻࠍᝒ߃ᤃ޿෻㕙㧘ታ㓙ߩࠥ࡯ࡓਛߦ߅ߌࠆࡄࡈࠜ࡯ࡑࡦࠬߣߩ㑐ଥ
߽⠨ᘦߒߡ⹏ଔߔࠆᔅⷐ߇޽ࠆ㧚 
 ㄭᐕߩᤋ௝ᛛⴚߩㅴᱠ߿ࠦࡦࡇࡘ࡯࠲࡯࠰ࡈ࠻ߩ㐿⊒ߦࠃߞߡ㧘ࠨ ࠶ࠞ࡯ㆬᚻߩ⹜ว
ਛߩ⒖േ〒㔌ࠍ⹏ଔߔࠆᣇᴺ߿ࡊࡠࠣ࡜ࡓ߇㐿⊒ߐࠇ㧘ㆬᚻߩࠥ࡯ࡓࡄࡈࠜ࡯ࡑࡦࠬ⹏
ଔߦ↪޿ࠄࠇߡ޿ࠆ㧔Di salvo et al., 2009; Helgerud et al., 2001; Krustrup et al., 
2003; Mohr et al., 2003; Rienzi et al., 2000㧕㧚Di salvo et al.㧔2009㧕ߪࠬ࠲ࠫࠕࡓߦ
⸳⟎ߐࠇߚ㧤บએ਄ߩࡆ࠺ࠝࠞࡔ࡜ߩᤋ௝߆ࠄ㧘⍍ᤨߦㆬᚻߩ⒖േ〒㔌㧘⒖േࠬࡇ࡯࠼
ࠍ⸘᷹ߔࠆߎߣ߇น⢻ߢ޽ࠆ Prozone®ࠍ↪޿ߡࠥ࡯ࡓਛߩࡈࠖࠫࠞ࡞ࡄࡈࠜ࡯ࡑࡦࠬ
ࠍಽᨆߒߡ޿ࠆ㧚Randers et al.㧔2010㧕ߪ GPS㧔Global Positioning System㧕߿ࡆ
࠺ࠝಽᨆࠍ↪޿ߡࠥ࡯ࡓਛߩࡈࠖࠫࠞ࡞ࡄࡈࠜ࡯ࡑࡦࠬࠍಽᨆߒ㧘ߘࠇߙࠇߩᚻᴺߢᓧ
ࠄࠇߚ⚿ᨐߦߪᄙዋߩᏅ⇣߇޽ࠆߎߣࠍ⏕⹺ߒߚ৻ᣇߢ㧘ߎࠇࠄߩᚻᴺ߇ࠥ࡯ࡓਛߩࡈ
ࠖࠫࠞ࡞ࡄࡈࠜ࡯ࡑࡦࠬ⹏ଔߦ᦭ലߢ޽ࠆߣ⚿⺰ߠߌߡ޿ࠆ㧚ߒ߆ߒ㧘ߎࠇࠄߩᚻᴺߪ
ᛛⴚ⊛ߥ໧㗴߿⸳஻ᛩ⾗ࠍ฽߼ߚ⚻⾌ߩ໧㗴߇޽ࠅ㧘᳢ ↪ᕈߩ޽ࠆᣇᴺߢߪߥ޿㧚ട߃
ߡ㧘⹜วਛߦ߅ߌࠆ⒖േ〒㔌ߪ㧘ߘߩ⹜วߩ⁁ᴫ㧔⋧ᚻ㧘ᓧὐ㧘ᄤ୥㧘㗅૏ߥߤ㧕ߦᄢ
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ਛࡓ࡯ࠥߦଔ⹏ࡦ࡚ࠪࠖ࠺ࡦࠦ࡞ࠞࠫࠖࡈߩᚻㆬ㧘ࠅ޽߇ᓽ․߁޿ߣࠆߌฃࠍ㗀ᓇߊ߈
ߩᚻㆬ࡯ࠞ࠶ 㧘ࠨࠅ߹ߟ㧚޿ߥߢᒰᅷߪߣߎࠆ޿↪ࠍߺߩࠬࡦࡑ࡯ࠜࡈࡄ࡞ࠞࠫࠖࡈߩ
ࠄᓧߢ࠻ࠬ࠹࡞ࠞࠫࠖࡈߣࠬࡦࡑ࡯ࠜࡈࡄࡓ࡯ 㧘ࠥߪଔ⹏ߩࡦ࡚ࠪࠖ࠺ࡦࠦ࡞ࠞࠫࠖࡈ
ߢ߹ࠇߎ㧘ࠄ߇ߥߒ߆ߒ㧚ࠆࠇࠄ߃⠨ߣ޿ߒ߹ᦸ߇ߣߎࠆߔଔ⹏ߦၮࠍᣇ෺ߩᨐ⚿ߚࠇ
ଔ⹏ࠍࡦ࡚ࠪࠖ࠺ࡦࠦ࡞ࠞࠫࠖࡈߩᚻㆬ࡯ࠞ࠶ࠨߡ޿↪ࠍᮡᜰਔ㧘ߡ޿߅ߦⓥ⎇ⴕవߩ
 㧚޿ߥߪ଀ߚߒ
ߎࠆߔേᄌ߇ࡦ࡚ࠪࠖ࠺ࡦࠦ࡞ࠞࠫࠖࡈߡߞࠃߦᢿਛ߿ᱛਛߩRT㧘ࠄ߆ὐߩࠄࠇߎ 
ૐߩࡦ࡚ࠪࠖ࠺ࡦࠦ࡞ࠞࠫࠖࡈ㧘ߪߢᦼᢿਛว⹜߿ᦼࠣࡦ࠾࡯࡟࠻ࡈࠝࠆࠇߐᗐ੍߇ߣ
ౣߩว⹜㧘ߦ․㧚ࠆ޽߇ⷐᔅࠆࠇࠊⴕ߇ࠣࡦ࠾࡚ࠪࠖ࠺ࡦࠦߚߒߣ⊛⋡ࠍߣߎߋ㒐ࠍਅ
⋡ࠆ࿑ࠍࡘࠪ࠶࡟ࡈ࡝ߩりᔃࠆߔኻߦഭ∋ߚࠇߐⓍ⫾ߢ߹ࠇߎ㧘ߪߢᦼᢿਛࠆ߃បࠍ㐿
㧘߇㑆ᦼߥ߁ࠃߩߎߒ߆ߒ㧚޿ߒ㔍ߦᏱ㕖ߪ࠻ࡦࡔࠫ࡯ࡀࡑߩࡦ࡚ࠪࠖ࠺ࡦ 㧘ࠦࠅ޽߽⊛
ቇ⑼ߩRT ߩ߼ߚࠆߔᜬ⛽ࠍࠄࠇߘ㧘߿㗀ᓇࠆ߃ਈߦࡦ࡚ࠪࠖ࠺ࡦࠦ࡞ࠞࠫࠖࡈߩᚻㆬ
 㧚㧕0102 ,.la te nesnetsirhC㧔޿ߥ޿ߡࠇࠊⴕߤࠎߣ߶ߪ⸽ᬌ⊛
ࠞ࠶ࠨ㧘߇ዋᷫߩ㊂RT ߿ᱛਛߩRT ࠆߌ߅ߦᦼᢿਛ߿ᦼࠣࡦ࠾࡯࡟࠻ࡈࠝ㧘ߡߞᓥ 
㑆ᐕ㧘ߪߣߎࠆߔ⸽ᬌ߆ࠆ߃ਈࠍ㗀ᓇߥ߁ࠃߩߤߦࡦ࡚ࠪࠖ࠺ࡦࠦ࡞ࠞࠫࠖࡈߩᚻㆬ࡯
  㧚ࠆࠇࠄ߃⠨ߣࠆ޽ߢᰳนਇⷐᔅߢ਄߁ⴕࠍࠣࡦ࠾࡚ࠪࠖ࠺ࡦࠦࠄ߆ὐⷞߚߒㅢࠍ
 
 
 ⊛⋡ߩⓥ⎇ᧄ 2.1
࠶ࠨ㧘ߒ⋡⌕ߦὐ㗴໧ࠆߌ߅ߦᦼࠣࡦ࠾࡯࡟࠻ࡈࠝ㧘ᦼว⹜㧘ࡦ࠭࡯ࠪ࡟ࡊߪⓥ⎇ᧄ 
ࠆߔߦ߆ࠄ᣿ߡ޿↪ࠍᮡᜰਔߩജ૕ⴡ㒐߮ࠃ߅ജ૕േⴕࠍࡦ࡚ࠪࠖ࠺ࡦࠦߩᚻㆬ࡯ࠞ
 㧚ߚߒߣ⊛⋡ࠍߣߎ
  
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 ᴺᚻ㧘⺑઒㧘㗴⺖ߩⓥ⎇ᧄ ┨2 ╙
 
 㗴⺖ߩⓥ⎇ᧄ 1.2
ࡄࠣࡦ࠾ࡦ࡜ᐲᒝ㜞ߚߒㅢࠍࡦ࠭࡯ࠪ㧕1㧔㧘ߡߒߣ⽎ኻࠍᚻㆬ࡯ࠞ࠶ࠨ㧘ߪߢⓥ⎇ᧄ 
㧘േᄌߩ∉఺ᚲዪౝ⣧ญࠆߌ߅ߦᦼว⹜߮ࠃ߅ࡦ࠭࡯ࠪ࡟ࡊ㧕2㧔㧘േᄌߩࠬࡦࡑ࡯ࠜࡈ
ࠜࡈࡄࠣࡦ࠾ࡦ࡜߇ᱛਛߩ RT ߪߚ߹ዋᷫߩ㊂ RT ࠆߌ߅ߦᦼࠣࡦ࠾࡯࡟࠻ࡈࠝ㧕3㧔
 㧚ࠆߔߦ߆ࠄ᣿ߒ⸛ᬌߡ޿ߟߦ㗴⺖ⓥ⎇ߩߟ3 ਄એ㧘㗀ᓇࠆ߃ਈߦࠬࡦࡑ࡯
ߦࠣࡦ࠾࡚ࠪࠖ࠺ࡦࠦߩᚻㆬ࡯ࠞ࠶ࠨߥ⊛ᗐℂ㧘ߢߣߎࠆߔߦ߆ࠄ᣿ࠍ㗴⺖ߩࠄࠇߎ 
 㧚ࠆ߃⠨ߣߩ߽ࠆ߈ߢଏឭࠍ⷗⍮ߥ⋉᦭ࠆߔ㑐
 
 േᄌߩࠬࡦࡑ࡯ࠜࡈࡄࠣࡦ࠾ࡦ࡜ᐲᒝ㜞ߚߒㅢࠍࡦ࠭࡯ࠪ :1 㗴⺖ⓥ⎇
ߔዻᚲߦ㧕ࠣ࡯࡝࡞࡯ࡏ࠻࠶ࡈᧄᣣ: eugaeL llabtooF napaJ㧔LFJ ߪߢ1 㗴⺖ⓥ⎇ 
㧘ߡߒߣ⽎ኻࠍᚻㆬ࡯ࠞ࠶ࠨቇᄢ߮ࠃ߅ᚻㆬ࡯ࠞ࠶ࠨ࡞࠽࡚ࠪ࠶ࠚࡈࡠࡊࡒ࠮ࠆ
㧘ߒᣉታ࿁ᢙⶄߦᓟࡦ࠭࡯ࠪ߮ࠃ߅ਛࡦ࠭࡯ࠪࠍ࠻ࠬ࠹࠻ࡦ࡝ࡊࠬ߮ࠃ߅tset 2RIoY-oY
㧕2㧔㧘߆ࠆߔൻᄌߦ߁ࠃߩߤߡߒㅢࠍࡦ࠭࡯ࠪ߇ࠬࡦࡑ࡯ࠜࡈࡄࠣࡦ࠾ࡦ࡜ᐲᒝ㜞㧕1㧔
ᄌߦ߁ࠃߩߤ߇ࠬࡦࡑ࡯ࠜࡈࡄࠣࡦ࠾ࡦ࡜ᐲᒝ㜞㧘ߦว႐ߛࠎ᜽ࠍᦼࠣࡦ࠾࡯࡟࠻ࡈࠝ
  㧕1 㛎ታ㧔㧚ߚߒ⸛ᬌߡ޿ߟߦὐ2 ߩ㧘߆ࠆߔൻ
 
  േᄌߩ∉఺ᚲዪౝ⣧ญࠆߌ߅ߦᦼว⹜߮ࠃ߅ࡦ࠭࡯ࠪ࡟ࡊ㧦2 㗴⺖ⓥ⎇
ࠍ∉఺ᚲዪౝ⣧ญߡ޿߅ߦࡦ࠭࡯ࠪ࡟ࡊ㧘ߦ⽎ኻࠍᚻㆬ࡯ࠞ࠶ࠨቇᄢߪߢ2 㗴⺖ⓥ⎇ 
ߚߒߣ⊛⋡ࠍߣߎࠆߔ⸛ᬌߡ޿ߟߦଥ㑐ߩ∝⊒ߩ ITRU ߣേᄌߩߘ㧘ߒࠣࡦ࡝࠲࠾ࡕ
 㧕2-2 㛎ታ㧔㧚ߚߒ⸛ᬌߡ޿߅ߦᦼว⹜ࠍଥ㑐ߩࠄࠇߎߪߢ2-2 㛎ታ㧘ߦࠄߐ㧚㧕1-2 㛎ታ㧔
 
 ߇ᱛਛߩRT ߪߚ߹ዋᷫߩ㊂RT ࠆߌ߅ߦᦼࠣࡦ࠾࡯࡟࠻ࡈࠝ :3 㗴⺖ⓥ⎇
 㗀ᓇࠆ߃ਈߦࠬࡦࡑ࡯ࠜࡈࡄࠣࡦ࠾ࡦ࡜      
ኻࠍᚻㆬ࡯ࠞ࠶ࠨቇᄢ߮ࠃ߅ᚻㆬ࡯ࠞ࠶ࠨ࡞࠽࡚ࠪ࠶ࠚࡈࡠࡊࡒ࠮㧘ߪߢ3 㗴⺖ⓥ⎇ 
ߩਛࡓ࡯ࠥ߮ࠃ߅ࠬࡦࡑ࡯ࠜࡈࡄࠣࡦ࠾ࡦ࡜ᐲᒝ㜞㧘߇ᢿਛߩRT ߩ㑆ㅳ2㧘ߡߒߣ⽎
࠻ࡈࠝߩ㑆ㅳ 3 ߦᰴ㧚㧕1-3 㛎ታ㧔ߚߒ⸛ᬌࠍ㗀ᓇࠆ߃ਈߦࠬࡦࡑ࡯ࠜࡈࡄ࡞ࠞࠫࠖࡈ
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࡟࡯࠾ࡦࠣᦼߦ߅ߌࠆ㧘TR㊂ߩᷫዋ߹ߚߪਛᱛ߇ Yo-YoIR2 testࡄࡈࠜ࡯ࡑࡦࠬ㧘ࠬ
ࡊ࡝ࡦ࠻ࡄࡈࠜ࡯ࡑࡦࠬ߅ࠃ߮૕⚵ᚑߦߤߩࠃ߁ߥᓇ㗀ࠍਈ߃ࠆ߆ᬌ⸛ߒߚ㧔ታ㛎 3-2㧕㧚
ታ㛎 3-3ߢߪ㧘2ㅳ㑆ߩࠝࡈ࠻࡟࡯࠾ࡦࠣᦼ㑆ߦ߅޿ߡㅳߦ 2࿁ߩ㜞ᒝᐲ㑆ᰳ⊛࡜ࡦ࠾
ࡦࠣ TRࠍⴕ޿㧘ࠝࡈ࠻࡟࡯࠾ࡦࠣᦼ㑆೨ᓟߦ߅޿ߡ Yo-YoIR2 testࡄࡈࠜ࡯ࡑࡦࠬ߅
ࠃ߮ᦨᄢ᦭㉄⚛ᕈࠬࡇ࡯࠼㧔VMA : velocity of Maximum Aerobic㧕ߦߤߩࠃ߁ߥᄌൻ
߇޽ࠆ߆ᬌ⸛ߒߚ㧚 
 
2.2 ᧄ⎇ⓥߢ↪޿ߚᚻᴺ 
 
2.2.1 ⵍ㛎⠪ 
 ᧄ⎇ⓥߦ߅ߌࠆⵍ㛎⠪ߪ㧘JFL ߦᚲዻߔࠆ࠮ࡒࡊࡠࡈࠚ࠶࡚ࠪ࠽࡞ࠨ࠶ࠞ࡯ㆬᚻ߹
ߚߪ㧘ᄢቇ૕⢒ળࠨ࠶ࠞ࡯ㇱߦᚲዻߔࠆ↵ሶࠨ࠶ࠞ࡯ㆬᚻߣߒߚ㧚޿ߕࠇߩታ㛎ߩⵍ㛎
⠪߽┹ᛛᱧ߇ᦨૐ 7ᐕએ਄ߢ޽ࠅ㧘ၮᧄ⊛ߦㅳߦ 5ᣣ㧘ᐔဋߒߡ 90ಽ㑆ߩ TRߣㅳᧃ
ߩ⹜ว㧔౏ᑼᚢ߹ߚߪ✵⠌⹜ว㧕ࠍⴕ߁ࠨࠗࠢ࡞ࠍ⚂ 10ࡩ᦬ߦᷰࠅ⛮⛯ߒߡⴕߞߚ㧚 
 
2.2.2 ᐕ㑆࠻࡟࡯࠾ࡦࠣߩᦼಽߌ 
 ᧄ⎇ⓥߦ߅ߌࠆࡇ࡝ࠝ࠳ࠗ࠯࡯࡚ࠪࡦ㧔ᦼಽߌ㧕ߪ㧘వⴕ⎇ⓥ㧔Bangsbo, 2007; Baxte, 
et al.,1993; Hoshikawa, et al., 2005; Kalapotharakos et al., 2006; Krustrup et al., 
2006; Metaxas et al., 2006㧕ࠍෳ⠨ߦએਅߩㅢࠅߣߒߚ㧚 
 ߚߛߒ㧘ⵍ㛎⠪ߩᚲዻߔࠆ࡝࡯ࠣߦࠃߞߡ⹜วᣇᴺ߿ᐕ㑆ࠬࠤࠫࡘ࡯࡞߇⇣ߥࠆߚ߼㧘
ฦ┨ߦ߅޿ߡߘߩ TRᦼߩ૏⟎ߠߌࠍ⺑᣿ߔࠆ㧚 
 
ࡊ࡟ࠪ࡯࠭ࡦ㧔Preseason㧕   㧧ᐕ㑆ࠪ࡯࠭ࡦߩᆎ߹ࠅ߆ࠄ⹜วᦼ߹ߢߩᦼ㑆㧚 
⹜วᦼ   㧔Game㧕       㧧㧔࡝࡯ࠣᚢ㐿ᆎ೨ߩ 1ޯ2ㅳ㑆ߩḰ஻ᦼ㑆ࠍ฽߻㧕 
                ⹜วᦼ㑆㧚  
ࠝࡈ࠻࡟࡯࠾ࡦࠣ㧔Off-training㧕㧧㧔ᓟߦ⹜วౣ㐿߇޽ࠆ㧕⹜วਛᢿᦼ߹ߚߪ 
                ⹜วᦼ⚳ੌ߆ࠄ⠉ᐕߩࡊ࡟ࠪ࡯࠭ࡦ߹ߢߩᦼ㑆㧚 
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2.2.3 ࡄࡈࠜ࡯ࡑࡦࠬ࠹ࠬ࠻ 
A. The Yo-Yo intermittent recovery level 2 㧔Yo-YoIR2㧕test 
 Yo-YoIR2 test ߩ᷹ቯߪ㧘Bangsbo㧔1994㧕ߩႎ๔ࠍෳ⠨ߦߒߚ㧚Yo-YoIR2 ߩ᷹ቯ
ߪ㧘߹ߕ㧘20 m㑆㓒ߢࠦ࡯ࡦࠍ 2߆ᚲ⸳⟎ߒ ᣇࠍࠬ࠲࡯࠻࿾ὐߣߒߚ㧚ㆬᚻߪࠬ࠲
࡯࠻࿾ὐߦ┙ߞߚᓟߦ㧘MDࡊ࡟࡯ࡗ࡯߆ࠄᵹࠇࠆࠪࠣ࠽࡞ߦวࠊߖߡ 20 mࠍᓔᓳߔ
ࠆ㧚ᓔᓳߩ࡜ࡦ࠾ࡦࠣ߇⚳ੌߒߚᓟߦ㧘10⑽㑆ߩࠕࠢ࠹ࠖࡉ࡟ࠬ࠻߇⸳ߌࠄࠇߡ޿ࠆ㧚
ߎߩ㑆ߦ㧘5 m㔌ࠇߚ߽߁৻ߟߩࠦ࡯ࡦࠍᓔᓳߒߡ߆ࠄࠬ࠲࡯࠻࡜ࠗࡦߦᚯࠅ㧘ᰴߩ࡜
ࡦ࠾ࡦࠣߦ஻߃ߥߌࠇ߫ߥࠄߥ޿㧚ㆬᚻߪ㧘ߎߩ૞ᬺࠍߢ߈ࠆߛߌ㐳ߊ⛯ߌࠄࠇࠆࠃ߁
ߦദജߒ㧘᳿߼ࠄࠇߚᤨ㑆ߢ 20 mߩᓔᓳ߇ߢ߈ߥ޿႐วߦ⼊๔ߣߒ㧘2࿁⋡ߩ⼊๔ࠍ
࠹ࠬ࠻ߩ⚳ੌߣߒߚ㧚৻ᐲߦ࠹ࠬ࠻ࠍⴕ߁ੱᢙߪᦨᄢ 7ੱ߹ߢߣߒ㧘⼊๔ߩ್ᢿࠍⴕ߁
ੱ‛ߪ౏ᱜࠍᦼߔࠆߚ߼㧘ห৻ੱ‛߇ⴕߞߚ㧚ฦ࡟࡯ࡦߩᮮ᏷ߪ 2 mߣߒߚ㧚 
 
B ᦨᄢ᦭㉄⚛ᕈࠬࡇ࡯࠼࠹ࠬ࠻㧔Velocity of Maximum Aerobic㧧VMA㧕 
 VMAߩ᷹ቯߪ JFAࡈࠖࠫࠞ࡞᷹ቯࠟࠗ࠼࡜ࠗࡦ㧔ᣣᧄࠨ࠶ࠞ࡯දળ㧘 2004㧕ࠍෳ
⠨ߦߒߚ㧚߹ߕࠬ࠲࡯࠻࿾ὐ߆ࠄ 125 m㔌ࠇߚ࿾ὐߦࠦ࡯ࡦࠍ⟎߈㧘ߘߩࠦ࡯ࡦ߆ࠄ
6.25 m㑆㓒ߢࠦ࡯ࡦࠍ 30୘⸳⟎ߒߚ㧚ㆬᚻߪࠬ࠲࡯࠻࿾ὐߦ┙ߜ㧘ࠬ ࠲࡯࠻ߩว࿑ߢ
125 m㔌ࠇߚࠦ࡯ࡦ߹ߢ 45⑽એౝߢ࡜ࡦ࠾ࡦࠣࠍⴕ޿㧘ࠧ ࡯࡞ߒߚᓟߦ㧘15⑽߆ߌߡ
6.25 m㔌ࠇߚᰴߩࠦ࡯ࡦ߹ߢ⒖േߔࠆ㧚ᰴߦ㧘131.25 m㧔125 m + 6.25 m㧕㔌ࠇߚࠬ
࠲࡯࠻࿾ὐ߹ߢ 45 ⑽એౝߦ⒖േߒ㧘ࠬ࠲࡯࠻࿾ὐߢ 15 ⑽㑆ߩભᕷࠍߣࠆ㧚੹ᐲߪ㧘
137.5 m㔌ࠇߚࠦ࡯ࡦ㧔125 m + 6.25 m + 6.25 m㧕߹ߢౣ߮ 45⑽એౝߢ⒖േߒ㧘ᰴߩ
15⑽㑆ߢౣ߮ 6.25 mవߩࠦ࡯ࡦߦ⒖േߔࠆ㧚ߘߩᓟ㧘ౣ߮ 45⑽એౝߦࠬ࠲࡯࠻࿾ὐ
߹ߢ㧔143.75 m㧕⒖േߔࠆ㧚 
 ㆬᚻߪߎߩ૞ᬺࠍࠦ࡯ࡦߩᢙࠍჇ߿ߒߥ߇ࠄ㧔6.25 mߕߟ⿛ⴕ〒㔌߇Ⴧട㧕ⴕ޿㧘
45 ⑽એౝߦ⿛ࠅಾࠇߥߊߥࠆ߹ߢ࠹ࠬ࠻ࠍⴕߞߚ㧚᷹ቯߪ࡜ࡦ࠾ࡦࠣ࠲ࠗࡓߣ㧘ࠗࡦ
࠲࡯ࡃ࡞࠲ࠗࡓ߇ᱜ⏕ߦ⸘᷹ߢ߈ࠆᤨ⸘㧔ࡊࡠࠬࡍ࠶ࠢࠬ SBDF007, Seiko, ᣣᧄ㧕ࠍ
↪޿ߡ㧘⸘ᤨ⸘᷹⠪߅ࠃ߮㧘⚿ᨐ್ቯ⠪ 2ฬߩ 3ฬߢⴕߞߚ㧚೙㒢ᤨ㑆ඨಽߣ೙㒢ᤨ㑆
⚳ੌᤨߦ╍ࠍ↪޿ߡว࿑ࠍⴕ޿㧘ᤨ 㑆ߩ⚻ㆊ߅ࠃ߮⚿ᨐߩ್ቯࠍㆬᚻߦવ߃ߚ㧚߹ߚ࡜
ࡦ࠾ࡦࠣ࠲ࠗࡓߩ⚳ੌ 5⑽೨߅ࠃ߮㧘ࠗ ࡦ࠲࡯ࡃ࡞࠲ࠗࡓ⚳ੌߩ 5⑽೨ࠃࠅࠞ࠙ࡦ࠻࠳
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࠙ࡦࠍⴕߞߚ㧚⚿ᨐߪㆬᚻ߇ቢోߦ⿛⎕ߢ߈ߚᧄᢙߣߒ㧘ߘߩᓟᤨㅦߦ឵▚ߒ㧘ᦨᄢ᦭
㉄⚛ᕈࠬࡇ࡯࠼ߣߒߚ㧚 
 
C 20mࠬࡊ࡝ࡦ࠻࠹ࠬ࠻ 
 20mࠬࡊ࡝ࡦ࠻࠲ࠗࡓߩ᷹ቯߪ㧘శ㔚▤ࠪࠬ࠹ࡓ㧔Wireless Sprint System, Brower 
timing system, USA㧕ࠍ↪޿ߡⴕߞߚ㧚20mࠬࡊ࡝ࡦ࠻࠲ࠗࡓߩ᷹ቯߪචಽߥભᕷࠍ
޽ߌߡ 2ᐲⴕ޿㧘࠲ࠗࡓߩ⦟޿ᣇࠍ⸥㍳ߣߒߚ㧚ࠬ ࠲࡯࠻ߪࠬ࠲ࡦ࠺ࠖࡦࠣࠬ࠲࡯࠻ߣ
ߒ㧘ㆬᚻߩછᗧߩᓟ⿷ߪࠬ࠲࡯࠻ࡑ࠶࠻ߦ⸅ࠇߚ⁁ᘒߢ㕒ᱛߐߖ㧘೨⿷ߪࠬ࠲࡯࠻࡜ࠗ
ࡦߦ࠮࠶࠻ߔࠆࠃ߁ߦᜰ␜ߒߚ㧚᷹ቯ⠪߇㕒ᱛࠍ⏕⹺ߒߚᓟߦ㧘ㆬᚻߪછᗧߩ࠲ࠗࡒࡦ
ࠣߢࠬ࠲࡯࠻േ૞ࠍⴕߞߚ㧚ࠬ ࡊ࡝ࡦ࠻࠲ࠗࡓߪ㧘ㆬᚻߩᓟ⿷߇ࠬ࠲࡯࠻ࡑ࠶࠻߆ࠄ㔌
ࠇߚ⋥ᓟ߆ࠄ㧘ࠬ࠲࡯࠻࡜ࠗࡦࠃࠅ 20mవߦ⸳⟎ߐࠇߚ 2ߟߩశ㔚▤ࠪࠬ࠹ࡓߩ㑆ߦ
り૕ߩછᗧߩ৻ㇱಽ߇೔㆐ߔࠆ߹ߢߩᤨ㑆ߣߒߚ㧚࠲ࠗࡓ⸘᷹ߩ♖ᐲߪ㧘0.001⑽ߢ޽
ࠅ㧘෻ᔕᤨ㑆ߪ฽߼ߕ᷹ቯࠍⴕߞߚ㧚 
 
2.2.4 ญ⣧ౝዪᚲ఺∉ߩ⹏ଔᴺ 
 
A ໜᶧណขᴺ 
 ໜᶧណขᴺߪ㧘⑺ᧄࠄ㧔⑺ᧄࠄ㧘1998㧕ߩႎ๔ߦᓥ޿ⴕߞߚ㧚߹ߕ㧘1࿁޽ߚࠅ⫳⇐
᳓ 30mlߢ⸘ 3࿁㧘ญ⣧ౝࠍචಽߦࠁߔ߉㧘ߘߩᓟญ⣧ౝߩ᳓ಽࠍฯ߈಴ߐߖߚ㧚5ಽ
㑆ߩᐳ૏቟㕒ᓟ㧘ญ⣧ౝߦ⾂⇐ߒߚໜᶧࠍྚਅߒߚᓟ㧘ή๧Ṍ⩶✎㧔SALIVETTE : 
SARSTEDT, Germany㧕ࠍ 1ಽ㑆๰ྨߔࠆߎߣߦࠃߞߡ㧘ᣂߚߦಽᴲߐࠇߚໜᶧࠍ✎
ߦๆ޿ขࠄߖߡໜᶧࠍណขߒߚ㧚ⵍ㛎⠪ߦߪໜᶧណขߩ 90ಽ೨߆ࠄ㘶㘩ࠍប߃ࠆࠃ߁
ߦᜰ␜ߒߚ㧚⹜ᢱߪណขᓟߚߛߜߦ 3000 rpm㧘5ಽ㑆㆙ᔃಽ㔌ߒߡໜᶧࠍ࿁෼ߒ㧘ኈ
㊂ࠍ᷹ቯᓟ㧘ಽᵈߒߡ-80͠ߢ಄ಓ଻ሽߒߚ㧚 
 
B SIgAߩቯ㊂ 
 ໜᶧਛ SIgAߩ᷹ቯߦߪ᛫ SC㧔secretory component㧕᛫૕ߣ᛫ IgA᛫૕ࠍ↪޿ߡ㧘
SIgAࠍ․⇣⊛ߦᬌ಴ߔࠆ enzyme-linked immunosorbent assay 㧔ELISA㧕 ࠍ↪޿ߚ㧚 
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ࡑࠗࠢࡠࡊ࡟࡯࠻㧔IMMULON-2:DYNATECH, VA, USA㧕ߦ᛫ࡅ࠻ SC ࠙ࠨࠡ IgG
㧔MBL⵾㧘ฬฎደ㧘ᣣᧄ㧕ࠍ 20mM bicarbonate buffer㧔pH = 9.8㧕ߢ⚳Ớᐲ 60.5 μg/ml
ߦᏗ㉼ߒ㧘ฦ࠙ࠚ࡞ߦ 100 μl ߕߟട߃ 4͠㧘৻᥅㕒⟎ߒ᛫૕ࠍ࿕⋧ൻߒߚ㧚⠉ᣣ㧘਄
ᷡࠍ㒰߈ 1% bovine serum albumin 㧔BSA㧕ࠍ฽߻ phosphate buffered saline㧔PBS㧕
ࠍ 250 μlߕߟട߃㧘ቶ᷷ߢ 2ᤨ㑆ࡉࡠ࠶ࠠࡦࠣߒߚ㧚ಓ⚿଻ሽߒߡ޽ࠆ⹜ᢱࠍ 37͠ߢ
Ⲣ⸃ߒ㧘10000 rpmߢ 5ಽ㑆㆙ᔃߒߚᓟ㧘ߘߩ਄ᷡࠍ 1% BSAࠍ฽߻ PBSߢ 21୚ߦ
Ꮧ㉼ߒ㧘ᮡḰ‛⾰ߣߒߡࡅ࠻ SIgA㧔ORGANON TEKNIKA, U. S. A㧕ࠍห᭽ߦ⺞ᢛߒ㧘
ฦ࠙ࠚ࡞ߦ 100 μlߕߟട߃㧘Micro mixer㧔ਃశ⚐⵾⮎, ᧲੩㧘ᣣᧄ㧕ࠍ↪޿ߡቶ᷷ߢ
1ᤨ㑆ᝄ⋟ߒߚ㧚0.05% Tween-20ࠍ฽߻ PBSߢ 3࿁ᵞᵺߒ㧘ၮ␆෻ᔕ 㧔ᶧ0.43 mg/ml 
o-phenylendiamine, 0.025 M citric acid, 0.05 M Na2HPO4, 0.03% H2O2㧕㧔pH = 5.0㧕
ࠍ 100 μlߕߟട߃ 10ಽ㑆ቶ᷷ߢ෻ᔕߐߖߚ㧚ߘߩᓟ 4N⎫㉄ࠍ 50 μlട߃෻ᔕࠍ஗ᱛ
ߐߖߚ㧚490 nmߩๆశᐲࠍmicroplate reader㧔Bio Rad, U. S. A㧕ߦࠃߞߡ᷹ቯߒߚ㧚
ᮡḰ‛⾰ߩࡅ࠻ SIgAߢᬌ㊂✢ࠍ૞ᚑߒ㧘⹜ᢱߩ SIgAࠍ᳞߼ߚ㧚  
 ໜᶧਛ SIgAߩ᷹ቯߪో᷹ቯ߇⚳ੌߒߡ߆ࠄ৻᜝ߒߡⴕߞߚ㧚߹ߚ 1ಽ㑆ߦᓧࠄࠇߚ
ໜᶧ㊂ࠍໜᶧಽᴲㅦᐲߣߒ㧘ໜᶧਛ SIgAỚᐲߣໜᶧಽᴲㅦᐲߩⓍ߆ࠄ SIgAಽᴲㅦᐲ
ࠍ᳞߼ߚ㧚 
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╙ 3┨ ࠪ࡯࠭ࡦࠍㅢߒߚ㜞ᒝᐲ࡜ࡦ࠾ࡦࠣࡄࡈࠜ࡯ࡑࡦࠬߩᄌേ 
㧔⎇ⓥ⺖㗴 1:ታ㛎 1㧕 
 
3.1 ⋡⊛ 
 ࠮ࡒࡊࡠࡈࠚ࠶࡚ࠪ࠽࡞ࠨ࠶ࠞ࡯ㆬᚻ߅ࠃ߮ᄢቇࠨ࠶ࠞ࡯ㆬᚻࠍኻ⽎ߣߒߡ㧘
Yo-YoIR2 test߅ࠃ߮ࠬࡊ࡝ࡦ࠻࠹ࠬ࠻ࠍࠪ࡯࠭ࡦਛߦⶄᢙ࿁ታᣉߒ㧘1㧕ࠪ ࡯࠭ࡦࠍㅢ
ߒߡ㧘Yo-YoIR2 testࡄࡈࠜ࡯ࡑࡦࠬ߅ࠃ߮ࠬࡊ࡝ࡦ࠻࠲ࠗࡓ߇ߤߩࠃ߁ߦᄌൻߔࠆ߆㧘
2㧕Yo-YoIR2 testࡄࡈࠜ࡯ࡑࡦࠬ߇ࠝࡈ࠻࡟࡯࠾ࡦࠣᦼࠍ᜽ࠎߛ႐วߦߤߩࠃ߁ߥᓇ㗀
ࠍฃߌࠆ߆㧘ߩ 2ὐߦߟ޿ߡᬌ⸛ߔࠆߎߣࠍ⋡⊛ߣߒߚ㧚 
 
3.2 ኻ⽎߅ࠃ߮ᣇᴺ 
A ኻ⽎ 
Yo-YoIR2 test 
 2004ᐕ㧔’04㧕߅ࠃ߮ 2005ᐕ㧔’05㧕ࠪ࡯࠭ࡦߦ߅޿ߡ㧘JFLߦᚲዻߒߚ↵ሶ࠮ࡒࡊ
ࡠࡈࠚ࠶࡚ࠪ࠽࡞ࠨ࠶ࠞ࡯ㆬᚻ 20ฬ㧔age 22.9 ± 1.8 years, height 175.6 ± 4.1 cm, 
body mass 68.2 ± 5.3 kg㧕߅ࠃ߮㧘2005ᐕ᧲੩ㇺᄢቇࠨ࠶ࠞ࡯࡝࡯ࠣߦᚲዻߔࠆ↵ሶ
ࠨ࠶ࠞ࡯ㆬᚻ 22ฬ㧔age 20.1 ± 0.8 years, height 174.2 ± 5.2 cm, body mass 64.6 ± 5.5 
kg㧕ߣߒߚ㧚 
 
20 mࠬࡊ࡝ࡦ࠻࠹ࠬ࠻ 
 2008 ᐕࠪ࡯࠭ࡦߦ߅޿ߡ JFL ߦᚲዻߒߚ࠮ࡒࡊࡠࡈࠚ࠶࡚ࠪ࠽࡞ࠨ࠶ࠞ࡯ㆬᚻ 32
ฬ㧔age 23.4 ± 3.0 years, height 176.7 ± 6.2 cm, body mass 69.9 ± 8.8 kg㧕ࠍኻ⽎ߣߒ
ߚ㧚 
 
B ታ㛎ࡊࡠ࠻ࠦ࡞ 
 ࠪ࡯࠭ࡦࠍㅢߒߚࡈࠖࠫࠞ࡞ࠦࡦ࠺࡚ࠖࠪࡦߩᄌേࠍ⹏ଔߔࠆߚ߼ߦ㧘Yo-YoIR2 
test߅ࠃ߮20 mࠬࡊ࡝ࡦ࠻࠹ࠬ࠻ࠍ㧘వⴕ⎇ⓥ㧔krustrup et al., 2006; Bangsbo, 1994㧕
ࠍෳ⠨ߦએਅߩ࠲ࠗࡒࡦࠣߢ᷹ቯߒߚ㧚 
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࠮ࡒࡊࡠࡈࠚ࠶࡚ࠪ࠽࡞ࠨ࠶ࠞ࡯ㆬᚻ 
1㧕Preseason start㧦ࡊ࡟ࠪ࡯࠭ࡦ㐿ᆎᤨ㧚㧔2᦬ೋᣨ㧕 
2㧕Preseason end 㧦ࡊ࡟ࠪ࡯࠭ࡦ㐿ᆎ 1߆᦬ᓟ㧚⹜วᦼߩ 10ᣣ೨㧚㧔3᦬ೋᣨ㧕 
3㧕Mid. season brake㧦⹜วਛᢿᦼ㑆㧚㧔9᦬ਛᣨ㧕 
4㧕End of the season㧦⹜วᦼ⚳ੌ⋥ᓟ㧚㧔12᦬ೋᣨ㧕 
 
ᄢቇࠨ࠶ࠞ࡯ㆬᚻ 
1㧕Preseason start㧦ࡊ࡟ࠪ࡯࠭ࡦ㐿ᆎᤨ㧚㧔2᦬㧕 
2㧕End of first part of the season㧦೨ᦼᣣ⒟⚳ੌ⋥ᓟ㧚㧔6᦬ਅᣨ㧕 
3㧕Interruption 㧦⹜㛎ਛᢿᦼ㑆⚳ੌᓟ㧚㧔8᦬ೋᣨ㧕 
4㧕End of the season㧦⹜วᦼ⚳ੌ⋥ᓟ㧚㧔10᦬ਅᣨ㧕 
 
C ࡄࡈࠜ࡯ࡑࡦࠬ࠹ࠬ࠻  
Yo-YoIR2 test 
 Yo-YoIR2 testߩ᷹ቯߪ╙ 2┨ߦ⸥タߒߚᣇᴺߢⴕߞߚ㧚 
 
20 mࠬࡊ࡝ࡦ࠻࠹ࠬ࠻ 
 20 mࠬࡊ࡝ࡦ࠻࠲ࠗࡓߩ᷹ቯߪ㧘╙ 2┨ߦ⸥タߒߚᣇᴺߢⴕߞߚ㧚 
 
D ⛔⸘ಣℂ 
 ฦ࠺࡯࠲ߪᐔဋ୯rᮡḰ஍Ꮕߢ␜ߒߚ㧚ࠪ࡯࠭ࡦਛߦ߅ߌࠆ Yo-YoIR2 testࡄࡈࠜ࡯
ࡑࡦࠬ߅ࠃ߮ 20 mࠬࡊ࡝ࡦ࠻࠲ࠗࡓߩᬌ⸛ߪ㧘৻ర㈩⟎ಽᢔಽᨆ㧔One-way ANOVA㧕
ࠍ↪޿ߡⴕ޿㧘᦭ᗧᏅ߇ᬌ಴ߐࠇߚ႐วߪ㧘Tukeyߩ੐ᓟᬌቯࠍⴕߞߚ㧚 
 2004ᐕ߅ࠃ߮ 2005ᐕࠪ࡯࠭ࡦߦ߅޿ߡ JFLߦᚲዻߒߚࠨ࠶ࠞ࡯ㆬᚻࠍኻ⽎ߦ㧘ࠝ
ࡈ࠻࡟࡯࠾ࡦࠣᦼ೨ᓟߩ Yo-YoIR2 testࡄࡈࠜ࡯ࡑࡦࠬߩᄌേࠍᬌ⸛ߒߚ㧚ᬌ⸛ߦߪኻ
ᔕߩ޽ࠆ tᬌቯ㧔paired t-test㧕ࠍ↪޿㧘᦭ᗧ᳓Ḱߪ 5% ᧂḩߣߒߚ㧚 
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3.3 ⚿ᨐ 
1㧕ࠪ࡯࠭ࡦࠍㅢߒߚ Yo-YoIR2 testࡄࡈࠜ࡯ࡑࡦࠬߩᄌേ 
 ࠮ࡒࡊࡠࡈࠚ࠶࡚ࠪ࠽࡞ࠨ࠶ࠞ࡯ㆬᚻߦ߅ߌࠆࠪ࡯࠭ࡦࠍㅢߒߚ Yo-YoIR2 testࡄࡈ
ࠜ࡯ࡑࡦࠬߩᄌേࠍ Fig. 3-1 ߦ␜ߔ㧚’04 ࠪ࡯࠭ࡦ߅ࠃ߮ ’05 ࠪ࡯࠭ࡦߦ߅ߌࠆ
Preseason startߩ Yo-YoIR2 testࡄࡈࠜ࡯ࡑࡦࠬߪ End of the seasonߣᲧセߒߡ᦭ᗧ
ߦૐ୯ࠍ␜ߒߚ㧚߹ߚ’04ࠪ࡯࠭ࡦߦ߅޿ߡ㧘Preseason startߩ Yo-YoIR2 testࡄࡈࠜ
࡯ࡑࡦࠬߪMid. season brakeߣᲧセߒߡ᦭ᗧߦૐ୯ࠍ␜ߒߚ㧚ᄢቇࠨ࠶ࠞ࡯ㆬᚻߦ߅
ߌࠆࠪ࡯࠭ࡦࠍㅢߒߚ Yo-YoIR2 test ࡄࡈࠜ࡯ࡑࡦࠬߩᄌേࠍ Fig. 3-2 ߦ␜ߔ㧚
Preseason statߦ߅ߌࠆ Yo-YoIR2 testࡄࡈࠜ࡯ࡑࡦࠬߪ㧘End of the seasonߣᲧセ
ߒߡ᦭ᗧߦૐ୯ࠍ␜ߒߚ㧔p < 0.05㧕㧚 
 
2㧕2ࠪ࡯࠭ࡦߦ෸߱ Yo-YoIR2 testࡄࡈࠜ࡯ࡑࡦࠬߩᄌേ 
 ࠮ࡒࡊࡠࡈࠚ࠶࡚ࠪ࠽࡞ࠨ࠶ࠞ࡯ㆬᚻߦ߅޿ߡ㧘ࠝࡈ࠻࡟࡯࠾ࡦࠣᦼᓟ㧔Preseason 
start ‘05㧕ߩ Yo-YoIR2 testࡄࡈࠜ࡯ࡑࡦࠬߣ೨ᐕߩࠪ࡯࠭ࡦᦨᓟ㧔End of the season 
‘04㧕ߩ࠹ࠬ࠻ࡄࡈࠜ࡯ࡑࡦࠬࠍᲧセߒߚ⚿ᨐ㧘Preseason start ‘05ߩ୯߇᦭ᗧߦૐ୯
ࠍ␜ߒߚ㧔Fig. 3-3, p < 0.05㧕㧚 
 
3㧕ࠪ࡯࠭ࡦࠍㅢߒߚࠬࡊ࡝ࡦ࠻࠲ࠗࡓߩᄌേ 
 ࠮ࡒࡊࡠࡈࠚ࠶࡚ࠪ࠽࡞ࠨ࠶ࠞ࡯ㆬᚻߦ߅ߌࠆࠪ࡯࠭ࡦࠍㅢߒߚ 5㧘10㧘20 mࠬࡊ
࡝ࡦ࠻࠲ࠗࡓߩᄌേࠍ Fig. 3-4ߦ␜ߔ㧚End of the season ߦ߅ߌࠆ 5㧘10㧘20 mߩ
ߘࠇߙࠇߩࠬࡊ࡝ࡦ࠻࠲ࠗࡓ߇㧘Preseason endߣᲧセߒߡ᦭ᗧߦૐ୯ࠍ␜ߒߚ㧔p < 
0.05㧕㧚วࠊߖߡ㧘End of the season ߦ߅ߌࠆ 10 㨙ߩࠬࡊ࡝ࡦ࠻࠲ࠗࡓߪ Preseason 
start ߣᲧセߒߡ᦭ᗧߦૐ୯ࠍ␜ߔߎߣ߇⏕⹺ߐࠇߚ㧔p < 0.05㧕㧚 
 
3.2.4 ⠨ኤ 
ᧄ⎇ⓥߩ⚿ᨐ㧘࠮ࡒࡊࡠࡈࠚ࠶࡚ࠪ࠽࡞ㆬᚻ߅ࠃ߮ᄢቇࠨ࠶ࠞ࡯ㆬᚻߦ߅޿ߡ㧘
Yo-YoIR2 testࡄࡈࠜ࡯ࡑࡦࠬߪࠪ࡯࠭ࡦࠍㅢߒߡᄌേߒ㧘Preseason start߇ᦨ߽ૐ୯
ࠍ␜ߔߎߣ߇⏕⹺ߐࠇߚ㧚߹ߚࠪ࡯࠭ࡦࠍ᜽ࠎߛ Yo-YoIR2 testࡄࡈࠜ࡯ࡑࡦࠬߩᄌേ
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Fig. 3-1. Seasonal variation of Yo-YoIR2 of semi-professional 
soccer players during successive two competitive seasons.
Data are mean 㫧 SD. * : p < 0.05. 
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ࠍᬌ⸛ߒߚ⚿ᨐ㧘‘05 ࠪ࡯࠭ࡦ㐿ᆎᤨ㧔Preseason start ‘05㧕ߦ߅ߌࠆ Yo-YoIR2 test
ࡄࡈࠜ࡯ࡑࡦࠬߪ‘04ࠪ࡯࠭ࡦ⚳ੌ⋥ᓟ㧔End of the season ‘04㧕ߩࡄࡈࠜ࡯ࡑࡦࠬߣ
Ყセߒߡ᦭ᗧߦૐਅߒߡ޿ࠆߎߣ߇⏕⹺ߐࠇߚ㧚߹ߚ㧘ࠬࡊ࡝ࡦ࠻ࡄࡈࠜ࡯ࡑࡦࠬߪ㧘
Yo-YoIR2 testࡄࡈࠜ࡯ࡑࡦࠬߣห᭽ߦ Preseason start߆ࠄ End of the seasonߦ߆ߌ
ߡ㧘ะ਄ߔࠆ௑ะ߇⷗ࠄࠇߚ㧚  
వⴕ⎇ⓥߦ߅޿ߡ㧘ࠨ ࠶ࠞ࡯ㆬᚻߩࡈࠖࠫࠞ࡞ࠦࡦ࠺࡚ࠖࠪࡦߪࠪ࡯࠭ࡦࠍㅢߒߡᄌ
േߔࠆߎߣ߇␜ໂߐࠇߡ޿ࠆ㧚Metaxas et al.㧔2006㧕ߪ㧘ᦨᄢ㉄⚛៨ข㊂ߣ૕⚵ᚑߩ
ᄌേࠍࠪ࡯࠭ࡦਛߦ 4࿁㧔Beginning㧘Preparation㧘Middle, End㧕᷹ቯߒߚ⚿ᨐ㧘૕
⚵ᚑߩ᦭ᗧߥᄌേߪ⹺߼ࠄࠇߥ߆ߞߚ߇㧘Beginningߩᦨᄢ㉄⚛៨ข㊂ߩ୯߇㧘ઁ ߩ᷹
ቯᤨᦼߣᲧセߒߡ᦭ᗧߦૐ୯ࠍ␜ߒߡ޿ߚߎߣࠍႎ๔ߒߡ޿ࠆ㧚߹ߚ㧘࡙ ࡯ࠬᐕઍߩࠨ
࠶ࠞ࡯ㆬᚻࠍኻ⽎ߣߒߚႎ๔㧔McMillan et al., 2005㧕ߢߪ㧘ᐕ㑆 6࿁ߩᦨᄢਅㆇേᤨ
ߦ߅ߌࠆⴊਛ੃㉄ᔕ╵ߦ߅޿ߡ㧘TR㐿ᆎᤨ߇ઁߩ᷹ቯᤨᦼߣᲧセߒߡ᦭ᗧߦૐ୯␜ߒ
ߚ߇㧘ߘߩઁߩ᷹ቯᤨᦼߢߪ⛔⸘⊛ߥᏅ⇣߇⹺߼ࠄࠇߥ߆ߞߚߎߣ߇ႎ๔ߐࠇߡ޿ࠆ㧚   
 ᧄ⎇ⓥ߿వⴕ⎇ⓥߦ߅޿ߡ㧘ߎߩࠃ߁ߥ௑ะ߇⷗ࠄࠇߚ⢛᥊ߣߒߡ㧘ᐕ㑆㧔ࠪ࡯࠭ࡦ㧕
ߩᦨᓟߦఝൎ࠴࡯ࡓ߇᳿ቯߔࠆ┹ᛛᣇᑼߣ㑐ଥߒߡ޿ࠆน⢻ᕈ߿㧘㐳ᦼߦᷰࠆ TR߿⹜
วߩ⛮⛯ߦࠃࠅᓧࠄࠇߚ TRലᨐߥߤ᭽ޘߥ⸃㉼߇ሽ࿷ߔࠆ㧚ߒ߆ߒߥ߇ࠄ㧘ࠪ࡯࠭ࡦ
ߦ߅ߌࠆᚑഞࠍ⠨߃ߚ㓙ߦ㧘࡝࡯ࠣᚢߩਛ⋚߿⚳⋚ߦ߅޿ߡࡈࠖࠫࠞ࡞ࠦࡦ࠺࡚ࠖࠪࡦ 
߇ࠪ࡯࠭ࡦ㐿ᆎᤨ߿⹜วᦼ೨ඨߣᲧセߒߡ㧘ᄢ᏷ߦૐਅߔࠆߎߣߪㆱߌߥߌࠇ߫ߥࠄߥ
޿ߢ޽ࠈ߁㧚ᐕ㑆㗅૏ߩ㜞ૐ߇ࠪ࡯࠭ࡦਛߩࡈࠖࠫࠞ࡞ࠦࡦ࠺࡚ࠖࠪࡦߩᄌേߦ㑐ଥߔ
ࠆ߆᣿ࠄ߆ߦߔࠆߎߣ߇ߢ߈ࠇ߫㧘ᦝߦ৻ᱠㅴࠎߛⷞὐ߆ࠄࠦࡦ࠺࡚ࠖࠪ࠾ࡦࠣࠍⴕ߁
ߎߣ߇ߢ߈ࠆ߆߽ߒࠇߥ޿㧚  
 Yo-YoIR࠹ࠬ࠻ߪ㧘⹜วਛߩ㜞ᒝᐲࡈࠖࠫࠞ࡞ࡄࡈࠜ࡯ࡑࡦࠬߣ⋧㑐㑐ଥ߇ႎ๔ߐࠇ
ߡ޿ࠆὐ߿㧘┹ᛛ࡟ࡌ࡞ߦࠃߞߡߘߩ࠹ࠬ࠻⚿ᨐߦᏅ⇣߇޽ࠆߎߣ㧘᷹ቯ߇◲ଢߢ޽ࠆ
╬ߩℂ↱߆ࠄࠨ࠶ࠞ࡯ㆬᚻߩࡈࠖࠫࠞ࡞ࠦࡦ࠺࡚ࠖࠪࡦ⹏ଔߦ೑↪ߐࠇߡ޿ࠆ
㧔Bangsbo, 2007; Krustrup et al., 2003; Krustrup et al., 2006㧕㧚Yo-YoIR ࠹ࠬ࠻ߪ
40 m㧔20 mߩᓔᓳ㧕ߩ〒㔌ࠍ 10⑽㑆ߩࠕࠢ࠹ࠖࡉ࡟ࠬ࠻ࠍ᜽ߺ࡜ࡦ࠾ࡦࠣߢᓔᓳߔ
ࠆ࠹ࠬ࠻ߢ㧘ߘߩ࡜ࡦ࠾ࡦࠣࠬࡇ࡯࠼߇ẋჇ⊛ߦჇടߔࠆ㧚ᧄ⎇ⓥߢߪ㧘Yo-YoIR࠹ࠬ
࠻ߩਛ߆ࠄ Yo-YoIR2 testࠍ↪޿ߡࠨ࠶ࠞ࡯ㆬᚻߩࠦࡦ࠺࡚ࠖࠪࡦࠍ⹏ଔߒߚ㧚ߎࠇ߹
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ߚߒ⸛ᬌߡߒㅢࠍࡦ࠭࡯ࠪࠍൻᄌߩࠬࡦࡑ࡯ࠜࡈࡄtset 2RIoY-oY㧘ߡ޿߅ߦ๔ႎߩߢ
࡯ࠜࡈࡄtset 2RIoY-oY㧘ᨐ⚿ߩⓥ⎇ᧄ㧚㧕6002 ,.la te purtsurK㧔ࠆ޽ߢ߆௖ߊߏߪ଀
.la te purtsurK㧘ߚ߹㧚ߚࠇߐ⹺⏕߇ߣߎࠆࠇߐༀᡷߡࠇߟߦ߻ㅴ߇ࡦ࠭࡯ࠪߪࠬࡦࡑ
ߡߒኻߦ⿷ਇߩᐲᒝRT ߿ᢿਛߩRT ߇ࠬࡦࡑ࡯ࠜࡈࡄtset 2RIoY-oY㧘ߪࠄ㧕6002㧔
ࠞࠫࠖࡈߩ૕ోࡓ࡯࠴㧘ߣࠆߔᘦ⠨ࠍὐࠆ޿ߡߒ៰ᜰࠍߣߎࠆ޽߇ᕈ․ࠆߔᔕ෻ߦᗵᢅ
ࠜࡈࡄtset 2RIoY-oY ߽ߡ޿߅ߦଔ⹏ߩੱ୘ᚻㆬ㧘ߕࠄߥߺߩଔ⹏ߩࡦ࡚ࠪࠖ࠺ࡦࠦ࡞
 㧚ࠆࠇࠄ߃⠨ߣࠆ޽ߢ↪᦭߇ଔ⹏ࠆࠃߦࠬࡦࡑ࡯
േᄌߩࠬࡦࡑ࡯ࠜࡈࡄ࠻ࡦ࡝ࡊࠬߡߒㅢࠍ㑆ᐕ㧘᭽หࠬࡦࡑ࡯ࠜࡈࡄtset 2RIoY-oY 
ࡦ࠭࡯ࠪߪࡓࠗ࠲࠻ࡦ࡝ࡊࠬm 02 ᨐ⚿ߩⓥ⎇ᧄ㧚޿ߥࠅ㒢ࠆ⍮ߩ⠪╩ߪ଀ߚߒ⸛ᬌࠍ
ࡑ࡯ࠜࡈࡄ࡞ࠞࠫࠖࡈߩਛࡓ࡯ࠥߩㄭᦨ㧚ߚࠇߐ⹺⏕߇ߣߎࠆߔ❗⍴߇ࡓࠗ࠲ߡߒㅢࠍ
 iD㧔ࠆ޿ߡߒടჇޘᐕ߇ᢙ࿁࠻ࡦ࡝ࡊࠬࠆߌ߅ߦਛว⹜㧘ߪߢ๔ႎࠆߔ㑐ߦᨆಽࠬࡦ
ࠣࡦ࠾ࡦ࡜ᐲᒝ㜞ߥ߁ࠃߩtset 2RIoY-oY㧘ࠅ߅ߡࠇߐ๔ႎ߇ߣߎ㧕9002 ,.la te ovlas
ߩᚻㆬ࡯ࠞ࠶ࠨ߽ജ⢻࠻ࡦ࡝ࡊࠬߥ⚐න㧘ߦ᭽หߣജ⢻ࠆ߈ߢ߇ߣߎ߁ⴕߡߒ㄰ࠅ➅ࠍ
㓙ታߪ࠻ࡦ࡝ࡊࠬߩߢ࿐▸ߩm 02-01 ߦ․㧚ࠆࠇࠄ߃⠨ߡߒߣߟ1 ߩ⚛ⷐജ૕ߥⷐ㊀
 ,nejiehreV ;6791 ,.la te yllieR ;1991 ,.la te obsgnaB㧔ߊᄙ߇ᐲ㗫ࠆߌ߅ߦਛࡓ࡯ࠥߩ
ࠆ޿ߡࠇߐໂ␜߇ߣߎࠆߥߣ࿃ⷐߥⷐ㊀ߡ޿߅ߦ㕙ዪࠆߌߠቯ᳿ࠍว⹜㧘㧕8991
㧘੍᷹㧘ᢿ್㧘ߪࠬࡦࡑ࡯ࠜࡈࡄ࠻ࡦ࡝ࡊࠬࠆߌ߅ߦਛว⹜㧚㧕1002 ,.la te ittemoC㧔
㧚ࠆࠇߐើ⊒ߡߒߣࠬࡦࡑ࡯ࠜࡈࡄ࠻ࡦ࡝ࡊࠬ޿วߺ⛊ߦ㔀ⶄ߇ജ⢻࠻ࡦ࡝ࡊࠬߥ⚐න
ജ⢻࠻ࡦ࡝ࡊࠬߩߡߒߣᚻㆬ࡯ࠞ࠶ࠨߢߌߛࠬࡦࡑ࡯ࠜࡈࡄ࠻ࡦ࡝ࡊࠬߥ⚐න㧘ߡߞᓥ
ߢ࿐▸࡞࠻࡯ࡔᢙ㧘ߕࠄ߹⇐ߦଔ⹏ߩߢߺߩࡓࠗ࠲࡞࠲࡯࠻㧚޿ߒ㔍ߪߣߎࠆߔଔ⹏ࠍ
⢻࠻ࡦ࡝ࡊࠬߩᚻㆬ࡯ࠞ࠶ࠨߒ⋡⌕߽ߦߤߥജ⛯ᜬߩ࠼࡯ࡇࠬߩ㒠એm 01㧘ജㅦടߩ
ߢߩࠆ޽߇ⷐᔅࠆߔଔ⹏ࠍജ⢻࠻ࡦ࡝ࡊࠬߩᚻㆬ࡯ࠞ࠶ 㧘ࠨߢߣߎࠆ߃ᝒߦ⊛ⷺᄙࠍജ
 㧚߆߁ࠈߛ޿ߥߪ
߅ߦࠬࡦࡑ࡯ࠜࡈࡄ࠻ࡦ࡝ࡊࠬ߮ࠃ߅ࠬࡦࡑ࡯ࠜࡈࡄtset 2RIoY-oY㧘ᨐ⚿ߩⓥ⎇ᧄ 
ࠃߦߣߎ߁ⴕࠍRT ᓟߩߘ㧘ࠇߐ⹺⏕߇ߣߎߔ␜ࠍ୯ૐ߽ᦨ߇trats nosaeserP㧘ߡ޿
ߡ޿߅ߦⓥ⎇ⴕవ㧚ߚߞߥߦ߆ࠄ᣿߇ߣߎࠆߔ਄ะ߇ࠬࡦࡑ࡯ࠜࡈࡄߩߘߡߞ
ᒝ㜞㧘ࠅ޽ߢ࠻ࠬ࠹ࠆߔଔ⹏ࠍജ⢻ࠆߔ⛯⛮ࠍേㆇߥ⊛ᰳ㑆ߩᐲᒝ㜞ߪtset 2RIoY-oY
ߣߎ޿ߥ߇ଥ㑐ߪߣࠬࡦࡑ࡯ࠜࡈࡄ࠻ࡦ࡝ࡊࠬߥ⚐නߣജ⢻࠻ࡦ࡝ࡊࠬߥ⊛ᰳ㑆ߩᐲ
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㘃ߦࡦ࡯࠲ࡄേᄌߩ⠪ਔ㧘ߡ޿߅ߦⓥ⎇ᧄ㧚㧕4002 ,.la te namweN㧔ࠆ޿ߡࠇߐ៰ᜰ߇
࡞ࠞࠫࠖࡈߡߒߣᮡᜰߩࠬࡦࡑ࡯ࠜࡈࡄࠣࡦ࠾ࡦ࡜ᐲᒝ㜞㧘߇ߚࠇࠄ߼⹺߇ะ௑ߚߒૃ
㧘ᐕㄭ㧚ࠆࠇࠄ߃⠨ߣࠆ޽߇ⷐᔅࠆ߃⠨ߡߒ೎඙ߪߦ㓙ࠆߔ↪೑ߦଔ⹏ߩࡦ࡚ࠪࠖ࠺ࡦࠦ
ࠨ㧘ࠄ߆ߣߎ㧕9002 ,.la te ovlas iD㧔ࠆ޿ߡߒჇ߇ᕈⷐ㊀ߩࠣࡦ࠾ࡦ࡜ᐲᒝ㜞ߩਛว⹜
߈ߢߩߣߎߔ㄰ࠅ➅ࠍࠣࡦ࠾ࡦ࡜ߩᐲᒝ㜞㧘ߡ޿߅ߦࠣࡦ࠾࡚ࠪࠖ࠺ࡦࠦߩᚻㆬ࡯ࠞ࠶
޿ߡࠇࠄ߼᳞߇ߣߎ߁ⴕࠍࠣࡦ࠾࡚ࠪࠖ࠺ࡦࠦߩᣇ෺ߩ࠼࡯ࡇࠬ࠻ࡦ࡝ࡊࠬߣജ⢻ࠆ
 㧚߆߁ࠈߛ޿ߥߪߢߩࠆ
ߩߘ㧘ߪ࠻ࠬ࠹࡞ࠞࠫࠖࡈߩࠄࠇߎࠆࠇࠊⴕߢ⊛⋡ࠆߔីᛠࠍࡦ࡚ࠪࠖ࠺ࡦࠦߩᚻㆬ 
ីᛠߩᨐലRT㧘ߕࠄߥߺߩីᛠߩࡦ࡚ࠪࠖ࠺ࡦࠦ࡞ࠞࠫࠖࡈߩり⥄ᚻㆬࠆߌ߅ߦ㑆ᦼ
ะߩࡦ࡚ࠪࠖ࠺ࡦࠦ࡞ࠞࠫࠖࡈ㧘ߡߞᓥ㧚ࠆࠇࠄ߃⠨ߣࠆߥߣഥ৻ߩ↹⸘RT ߩᓟ੹߿
ࡦࡑ࡯ࠜࡈࡄߩࠄࠇߎࠆߌ߅ߦᦼᢿਛߩว⹜㧘߿ࡦ࠭࡯ࠪ࡟ࡊࠆࠇࠊⴕߡߒߣ⊛⋡ࠍ਄
ࡦࠦߚߓᔕߦᦼRT ߩࠇߙࠇߘ㧘߫ࠇ߈ߢ߇ߣߎࠆߔីᛠߦ⏕⊛ߢᓟ೨ߩߘࠍൻᄌߩࠬ
ࠄߥߺߩേᄌ࠻ࠬ࠹࡞ࠞࠫࠖࡈ㧘ߡ߃ട㧚ࠆߥߣᮡᜰߥ↪᦭ߩ㓙߁ⴕࠍࠣࡦ࠾࡚ࠪࠖ࠺
ߡ┙ࠍ↹⸘RT ߥ⊛ᨐലߦᦝ㧘߫ࠇ߈ߢଔ⹏ߡߖࠊว߽േᄌߩࠬࡦࡑ࡯ࠜࡈࡄࡓ࡯ࠥߕ
 㧚߁ࠈ޽ߢࠆߥߦ⢻น߇ߣߎࠆ
ࠆߥ⇣ߡߞࠃߦᦼRT ฦ߇ࡦ࡚ࠪࠖ࠺ࡦࠦ࡞ࠞࠫࠖࡈߩᚻㆬ࡯ࠞ࠶ 㧘ࠨᨐ⚿ߩⓥ⎇ᧄ 
㧘ߦ߼ߚ߁ⴕࠍࠣࡦ࠾࡚ࠪࠖ࠺ࡦࠦߥ⊛ᨐലߚߒㅢࠍ㑆ᐕ㧘ࠄ߆ߣߎߚࠇߐ⹺⏕߇ߣߎ
 㧚ߚࠇߐໂ␜߇ᕈⷐᔅ߁ⴕࠍࠣࡦ࠾࡚ࠪࠖ࠺ࡦࠦߚߒᘦ⠨ࠍᓽ․ߩᦼRT ฦ
 
 ⺰⚿ 5.2.3
ߡߒㅢࠍࡦ࠭࡯ࠪߪࠬࡦࡑ࡯ࠜࡈࡄ࠻ࡦ࡝ࡊࠬ߮ࠃ߅ࠬࡦࡑ࡯ࠜࡈࡄtset 2RIoY-oY 
ࠦ࡞ࠞࠫࠖࡈߦ⊛ᦼቯ㧚ߚߒໂ␜ࠍᕈ⢻นߔ␜ࠍ୯ૐ߽ᦨ߇trats nosaeserP㧘ߒേᄌ
ߩ㓙߁ⴕࠣࡦ࠾࡚ࠪࠖ࠺ࡦࠦߥ⊛ᨐലߡߒㅢࠍ㑆ᐕ㧘ߪߣߎ߁ⴕࠍଔ⹏ߩࡦ࡚ࠪࠖ࠺ࡦ
 㧚ߚࠇࠄ߃⠨߇ᕈ⢻นࠆߥߣႎᖱߥ⋉᦭
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╙ 4┨ ࡊ࡟ࠪ࡯࠭ࡦ߅ࠃ߮⹜วᦼߦ߅ߌࠆญ⣧ౝዪᚲ఺∉ߩᄌേ 
   㧔⎇ⓥ⺖㗴 2㧦ታ㛎 2-1㧘2-2㧕 
 
4.1 ࡊ࡟ࠪ࡯࠭ࡦ㧔㜞ᒝᐲ࠻࡟࡯࠾ࡦࠣᦼ㧕ߦ߅ߌࠆญ⣧ౝዪᚲ఺∉ߩᄌേߣ URTI
ߩ㑐ㅪ㧔ታ㛎 2-1㧕 
 
4.1.1 ⋡⊛ 
 ታ㛎 1ߦ߅޿ߡ㧘ࠨ ࠶ࠞ࡯ㆬᚻߩࡈࠖࠫࠞ࡞ࠦࡦ࠺࡚ࠖࠪࡦߪฦ TRᦼߦ߅޿ߡ⇣ߥ
ࠆߎߣ߇⏕⹺ߐࠇߚߎߣ߆ࠄ㧘ߘࠇߙࠇߩ TRᦼߦ߅ߌࠆലᨐ⊛ߥࠦࡦ࠺࡚ࠖࠪ࠾ࡦࠣ
ࠍⴕ߁ᔅⷐᕈ߇⠨߃ࠄࠇߚ㧚 
 ࡊ࡟ࠪ࡯࠭ࡦߪ⹜วᦼߦะߌߚḰ஻ᦼߣ૏⟎ߠߌࠄࠇࠆߎߣ߆ࠄ㧘ࡈࠖࠫࠞ࡞ࠦࡦ࠺
࡚ࠖࠪࡦะ਄ࠍ⋡⊛ߣߒߚ TRߛߌߢߥߊ㧘࠴࡯ࡓߣߒߡߩᚢⴚℂ⸃ᐲࠍะ਄ߐߖࠆߚ
߼ߩ TR߇⸘↹ߐࠇࠆ㧚ߎߩࠃ߁ߥ TRᦼߦ URTIߦ⟕ᖚߒ㧘TRߩ㔌⣕ࠍ૛௾ߥߊߐ
ࠇࠆߎߣߪ㧘ㆬᚻ୘ੱߦ⇐߹ࠄߕ࠴࡯ࡓߦኻߒߡ߽ᓇ㗀߇ᄢ߈޿㧚  
 ᧄ⎇ⓥߪ㧘ࡊ࡟ࠪ࡯࠭ࡦ߅ߌࠆ URTIߩ⊒∝ߦญ⣧ౝዪᚲ఺∉⢻⹏ଔ߇᦭ലߢ޽ࠆ߆
ᬌ⸛ߔࠆߚ߼㧘SIgAಽᴲㅦᐲࠍ㜞㗫ᐲߢࡕ࠾࠲࡝ࡦࠣߒ㧘ߘߩᄌേߣ URTIߩ⊒∝߇
㑐ㅪߔࠆ߆ᬌ⸛ߔࠆ㧚 
 
4.1.2 ኻ⽎߅ࠃ߮ᣇᴺ 
A ኻ⽎߅ࠃ߮ TRᦼ㑆 
 ᧲੩ㇺᄢቇࠨ࠶ࠞ࡯࡝࡯ࠣߦᚲዻߔࠆ૕⢒ળ↵ሶᄢቇࠨ࠶ࠞ࡯ㆬᚻ 31ฬ㧔age 20.8
r1.2 years, height 173.5r5.1 cm㧘body mass 64.6r5.0 kg㧕ߣߒߚ㧚᷹ቯᦼ㑆ߪ 2000
ᐕ 2᦬ 8ᣣ߆ࠄ 2000ᐕ 3᦬ 31ᣣ߹ߢߩἫᦐᣣ߆ࠄ㊄ᦐᣣ߹ߢߣߒߚ㧚ߎߩᦼ㑆ߪ㧘
೨ᐕ߆ࠄ⛯ߊࠝࡈ࠻࡟࡯࠾ࡦࠣᦼᓟߩࡊ࡟ࠪ࡯࠭ࡦߢ޽ߞߚ㧚4᦬ೋᣨ߆ࠄᆎ߹ࠆ౏ᑼ
ᚢ㧔⹜วᦼ㧕ߦะߌ㧘೨ඨߩ 1ࡩ᦬㑆ߪਥߦࡈࠖࠫࠞ࡞ࠦࡦ࠺࡚ࠖࠪࡦߩะ਄ࠍ⋡⊛ߣ
ߒߚ㧘วኋࠍ฽߻㜞ᒝᐲ TRᦼ㑆㧘ᓟඨߩ 3ㅳ㑆ߪ⹜ว߳ߩ⺞ᢛᦼ㑆㧔Tapering㧕ࠍ฽
߻㧘ࠨ ࠶ࠞ࡯ߦኻߔࠆኾ㐷⊛Ḱ஻ᦼ㑆ߣߒߡ૏⟎ߠߌߚ㧚✵⠌⹜ว╬ߢᄢቇߦߡ✵⠌ࠍ
ⴕࠊߥ޿ᤨߪ᷹ቯࠍਛᱛߒߚ㧚 
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B ໜᶧណขᴺ 
 ໜᶧណขᴺߪ╙ 2┨ߦ⸥タߒߚᣇᴺߢⴕߞߚ㧚 
 
C URTIߩ⹏ଔ 
 URTIߩ⹏ଔࠍⴕ߁ߚ߼㧘ㆬᚻߪໜᶧណขᣣߏߣߦ URTIߩ∝⁁ߦ㑐ߔࠆࠕࡦࠤ࡯࠻
㧔Fig. 4-1-1㧕ࠍⴕߞߚ㧚 ㆬᚻߪ 5Ბ㓏⹏ଔ㧔1߇ోߊᒰߡߪ߹ࠄߥ޿㧘5߇⦟ߊᒰߡ
ߪ߹ࠆߣߒ㧘2㧘3㧘4ߣᢙ୯߇਄᣹ߔࠆߦߟࠇߡ㧘URTIߩ∝⁁߇ᖡൻߒߡ޿ࠆߎߣࠍ
ᗧ๧ߔࠆᲑ㓏⹏ଔ㧕ߢ࿁╵ߒ㧘೨࿁ߩ࿁╵ߣᲧセߒߡ2Ბ㓏એ਄਄᣹ࠍ␜ߒߚᣣࠍURTI
ߩ⊒∝ᣣߣߒߡ⹏ଔߒߚ㧚߹ߚ㧘৻⥸⊛ߦ URTIߩ∝⁁ߩẜફᦼ㑆߇ 1ᣣޯ3ᣣߣ⠨߃
ࠄࠇߡ޿ࠆߚ߼㧔ട࿾㧘1978㧕㧘⊒∝ᣣߩ 1㨪3ᣣ೨߹ߢࠍ URTIߩẜફᦼ㑆ߣߒߚ㧚 
 
D SIgAߩቯ㊂ 
 SIgAߩቯ㊂ߪ╙ 2┨ߦ⸥タߒߚᣇᴺߢⴕߞߚ㧚 
 
E Base lineߩ⹏ଔ 
 ᷹ቯᦼ㑆ਛ㧘URTIߣ್ᢿߐࠇߚㆬᚻߦߟ޿ߡ㧘URTIߩ∝⁁ࠍ๒ߒߡ޿ߥ޿ᦼ㑆ߩ
SIgAಽᴲㅦᐲߩᐔဋ୯㧔Base line㧕ߣ㧘ߘߩ 1ᮡḰ஍Ꮕ㧔એᓟ㧘1SD㧕ࠍ▚಴ߒߚ㧚
URTIߩ∝⁁ߩߥ޿ᦼ㑆ߪ∝⁁ߦ㑐ߔࠆ㗄⋡ߩ࿁╵߇ 1߹ߚߪ 2ߢ޽ࠆᦼ㑆ߣߒߚ㧚ߚ
ߛߒ㧘URTIߩ⊒∝ᣣߩ 3ᣣ೨߆ࠄ⊒∝ᓟ 1ㅳ㑆ߪ࿁╵߇ 1߹ߚߪ 2ߢ޽ߞߡ߽ Base 
lineߩᦼ㑆ߦ฽߼ߥ߆ߞߚ㧚 
 
4.1.3 ⚿ᨐ 
 ᷹ቯᦼ㑆ਛ㧘URTIߣ್ᢿߐࠇߚㆬᚻߪ 31ฬਛ 6ฬߢ޽ߞߚ㧚URTIߣ್ᢿߐࠇߚ
ㆬᚻ 6ฬߦߟ޿ߡ୘೎ߦએਅߩᬌ⸛ࠍⴕߞߚ㧚 
 
∝଀ 1 Nㆬᚻ㧔Fig. 4-1-2㧕 
 NㆬᚻߪURTIߦ㑐ߔࠆ㗄⋡ߩ࿁╵ߦ߅޿ߡ 3᦬ 2ᣣ߆ࠄ 3᦬ 10ᣣߦ㥦᳓ߩ᦭ήߢ
2ߣ࿁╵ߒߡ޿ߚ߇㧘3᦬ 11 ᣣߩ࿁╵ߢ 4ߣ࿁╵ߒߚߎߣ߆ࠄ㧘หᣣࠍ⊒∝ᣣߣ್ᢿ
1 runny nose 1 2 3 4 5
2   coughing, sputum 1 2 3 4 5
3   sore throat 1 2 3 4 5
4   fever                        1 2 3 4 5
Bad or No Good or Yes
Fig. 4-1-1. The questioner of self-reported symptoms in URTI. 
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 した．URTI の症状を呈していない期間は 3 月 22 日から 3 月 31 日までであり，その
期間の Base line は 214.5 µg/min であった．発症日の SIgA 分泌速度は 195.3 µg/min
であった．発症日の 3 日前と前日の SIgA 分泌速度はそれぞれ 103.8，200.5 µg/min で
あり，変化率は 3 日前，前日，発症日でそれぞれ-52.0，-6.5，-9.0%であった．発症日
の 3 日前に Base line と比較して SIgA 分泌速度の低下が確認された． 
 
症例 2 M 選手（Fig. 4-1-3） 
M 選手は URTI に関する項目の回答において 2 月 11 日から 3 月 23 日に鼻水の有無で
1 と回答していたが，3 月 24 日の回答で 5 と回答したことから同日を発症日と判断し
た．URTI の症状を呈していない期間は 2 月 11 日から 3 月 17 日の期間とし，Base line
は 40.0 µg/min であった．発症日の SIgA 分泌速度は 21.0 µg/min であった．発症日の
3 日前から発症前日までの SIgA 分泌速度はそれぞれ 17.1，37.1，28.6 µg/min であり，
変化率は 3 日前から発症日でそれぞれ-58.0，-8.0，-28.0，-48.0%であった．発症日の
3 日前に Base line と比較して SIgA 分泌速度の低下が確認された． 
 
症例 3 I 選手（Fig. 4-1-4） 
 I 選手は URTI に関する項目の回答において 2 月 10 日から 2 月 23 日に鼻水の有無で
2 と回答していたが，2 月 24 日の回答で 5 と回答したことから同日を発症日と判断し
た．URTI の症状を呈していない期間は 2 月 11 日から 2 月 19 日の期間とし，Base line
は 127.1 µg/min であった．発症日の SIgA 分泌速度は 223.5 g/min であった．発症日
の 2 日前から発症前日までの SIgA 分泌速度はそれぞれ 126.1，129.4 µg/min であり，
変化率は 2 日前から発症日でそれぞれ -1.0，1.0，75.0%であった．発症日の前の潜伏
期間において SIgA 分泌速度の低下は確認されなかった．また，発症日の 5 日前の SIgA
分泌速度は 103.6 g/min であり変化率は-18.0%であった． 
 
症例 4 U 選手（Fig. 4-1-5） 
 U 選手は URTI に関する項目の回答において 2 月 11 日から 2 月 24 日に鼻水の有無
で 1 と回答していたが，2 月 25 日の回答で 4 と回答したことから同日を発症日と判断
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ߒߚ㧚URTIߩ∝⁁ࠍ๒ߒߡ޿ߥ޿ᦼ㑆ߪ 2᦬ 11ᣣ߆ࠄ 2᦬ 20ᣣߩ㑆ߣߒ㧘Base line
ߪ 27.6 μg/minߢ޽ߞߚ㧚⊒∝ᣣߩ SIgAಽᴲㅦᐲߪ 24.1 μg/minߢ޽ߞߚ㧚⊒∝ᣣߩ
3ᣣ೨߆ࠄ⊒∝೨ᣣߩ SIgAಽᴲㅦᐲߪߘࠇߙࠇ 34.4㧘28.6㧘37.1 μg/minߢ޽ࠅ㧘ᄌ
ൻ₸ߪ 3ᣣ೨߆ࠄ⊒∝ᣣߢߘࠇߙࠇ 24.0㧘3.0㧘34.0㧘-13.0%ߢ޽ߞߚ㧚߹ߚ㧘⊒∝ᣣ
ߩ 5ᣣ೨ߩ SIgAಽᴲㅦᐲߪ 16.3 μg/minߢ޽ࠅᄌൻ₸ߪ-41.0%ߢ޽ߞߚ㧚⊒∝ᣣߩ೨
ߩẜફᦼ㑆ߦ߅޿ߡ SIgAಽᴲㅦᐲߩૐਅߪ⏕⹺ߐࠇߥ߆ߞߚ㧚 
 
∝଀ 5 Aㆬᚻ 
 Aㆬᚻߪ URTIߦ㑐ߔࠆ㗄⋡ߩ࿁╵ߦ߅޿ߡ 2᦬ 12ᣣ߆ࠄ 2᦬ 19ᣣߦ㥦᳓ߩ᦭ή
ߢ 2ߣ࿁╵ߒߡ޿ߚ߇㧘2᦬ 22ᣣߩ࿁╵ߢ 5ߣ࿁╵ߒߚߎߣ߆ࠄหᣣࠍ⊒∝ᣣߣ್ᢿ
ߒߚ㧚URTIߩ∝⁁ࠍ๒ߒߡ޿ߥ޿ᦼ㑆ߪ3᦬14ᣣ߆ࠄ3᦬29ᣣߩᦼ㑆ߣߒ㧘Base line
ߪ 46.3 μg/minߢ޽ߞߚ㧚⊒∝ᣣߩ SIgAಽᴲㅦᐲߪ 47.1 μg/minߢ޽ߞߚ㧚Aㆬᚻߪ
⊒∝ᣣߩ 3ᣣ೨ߦࠕࡦࠤ࡯࠻ߩߺⴕ޿㧘ߘࠇએᓟ㧘⊒∝ᣣ߹ߢ᷹ቯࠍⴕߞߡ޿ߥ޿ߚ߼㧘
⊒∝೨ߩ sIgAಽᴲㅦᐲߩᄌേߪਇ᣿ߢ޽ࠆ㧚 
 
∝଀ 6 Sㆬᚻ 
 SㆬᚻߪURTIߦ㑐ߔࠆ㗄⋡ߩ࿁╵ߦ߅޿ߡ 3᦬ 16ᣣ߆ࠄ 3᦬ 23ᣣߦ㥦᳓ߩ᦭ήߢ
2 ߣ࿁╵ߒߡ޿ߚ߇㧘3 ᦬ 24 ᣣߩ࿁╵ߢ 4 ߣ࿁╵ߒߚߎߣ߆ࠄหᣣࠍ⊒∝ᣣߣ್ᢿߒ
ߚ㧚URTIߩ∝⁁ࠍ๒ߒߡ޿ߥ޿ᦼ㑆ߪ 3᦬ 8ᣣ߆ࠄ 3᦬ 23ᣣߩᦼ㑆ߣߒ㧘Base line
ߪ 10.3 μg/minߢ޽ߞߚ㧚⊒∝ᣣߩ SIgAಽᴲㅦᐲߪ 7.7 μg/minߢ޽ߞߚ㧚⊒∝೨ᣣߩ
SIgAಽᴲㅦᐲߪ 26.4 μg/minߢ޽ࠅ㧘ᄌൻ₸ߪ 256.0%ߢ޽ߞߚ㧚⊒∝ᣣߩ 3ᣣ೨㧘2
ᣣ೨ߪໜᶧߩណขࠍⴕߞߡ޿ߥ޿ߚ߼㧘SIgAಽᴲㅦᐲߩᄌേߪਇ᣿ߢ޽ࠆ㧚 
 
วኋ㑆ᦼ㑆ߦ߅ߌࠆ SIgA࡟ࡌ࡞ߩᄌേߣ⥄ⷡ⊛∋ഭᐲߣߩ㑐ଥ  
 2᦬ 29ᣣ߆ࠄ 3᦬ 3ᣣߦ߅ߌࠆวኋᦼ㑆ߦ߅޿ߡ㧘SIgA࡟ࡌ࡞ߩᄌേߣ⥄ⷡ⊛∋ഭ
ᐲߩᄌേࠍᬌ⸛ߒߚ㧚ߘߩ⚿ᨐ㧘SIgA ಽᴲㅦᐲߪวኋᦼ㑆߇ㅴ߻ߦߟࠇߡૐਅߔࠆ௑
ะ߇⹺߼ࠄࠇߚ߇㧘4ᣣ㑆ߩᄌേߦ߅޿ߡ᦭ᗧߥᄌൻߪ⹺߼ࠄࠇߥ߆ߞߚ㧚⥄ⷡ⊛∋ഭ
ᐲߦ߅޿ߡ߽ห᭽ߦ㧘วኋᦼ㑆ߦ߅޿ߡ਄᣹௑ะࠍ␜ߒߚ߇㧘วኋᦼ㑆ਛߦ᦭ᗧߥᄌേ
Fig. 4-1-2. Case 1. Subject N.
Daily changes of SIgA secretion rate before appearance of URTI.
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Fig. 4-1-3. Case 2. Subject M.
Daily changes of SIgA secretion rate before appearance of URTI.
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Fig. 4-1-4. Case 3. Subject I.
Daily changes of SIgA secretion rate before appearance of URTI.
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Fig. 4-1-5. Case 4. Subject U.
Daily changes of SIgA secretion rate before appearance of URTI. 
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Fig. 4-1-6. Changes of subjective ratings of fatigue and SIgA secretion rate 
during training camp.
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ࠍ⹺߼ࠆߎߣߪߢ߈ߥ߆ߞߚ㧔Fig. 4-1-6㧕㧚 
 
4.1.4 ⠨ኤ 
ᧄ⎇ⓥߢߪᄢቇࠨ࠶ࠞ࡯ㆬᚻࠍኻ⽎ߣߒ 2 ࡩ᦬㑆㜞㗫ᐲߢ✵⠌೨ߦໜᶧࠍណขߒ㧘
SIgAಽᴲㅦᐲߩᄌേߣ URTIߩ⊒∝ߣߩ㑐ଥࠍ୘೎ߦᬌ⸛ߒߚ㧚᷹ቯᦼ㑆ਛߦ URTI
ߣ್ᢿߐࠇߚㆬᚻߩ SIgA ಽᴲㅦᐲߩᄌേࠍᬌ⸛ߒߚ⚿ᨐ㧘URTI ߩ⊒∝ߩ೨ߦ SIgA
ಽᴲㅦᐲ߇ Base lineߣᲧセߒߡૐ୯ࠍ␜ߒߚㆬᚻ߇⏕⹺ߐࠇߚߎߣ߆ࠄ SIgAಽᴲㅦ
ᐲࠍቯᦼ⊛ߦࡕ࠾࠲࡝ࡦࠣߔࠆߎߣߢ URTI ߩ⊒∝ߩ࡝ࠬࠢ⹏ଔࠍߔࠆߎߣ߇ߢ߈ࠆ
น⢻ᕈ߇⠨߃ࠄࠇߚ㧚 
 URTI ߣ್ᢿߐࠇߚㆬᚻߩ SIgA ಽᴲㅦᐲࠍ୘೎ߦᬌ⸛ߒߚ⚿ᨐ㧘SIgA ಽᴲㅦᐲ߇
Base lineߣᲧセߒߡẜફᦼ㑆ߦૐ୯ࠍ␜ߒߚㆬᚻ㧔Nㆬᚻ㧘Mㆬᚻ㧕ߣ㧘ૐ୯ࠍ␜ߐ
ߕߦ∝⁁߇಴⃻ߒߚㆬᚻ߇⏕⹺ߐࠇߚ㧚Nㆬᚻ㧔Fig. 4-1-2㧕ߪ⊒∝ᣣߩ 3ᣣ೨ߩ SIgA
ಽᴲㅦᐲ߇ Base lineߩ 1SDએਅߢ޽ࠆ-52.0%߹ߢૐਅߒߚ㧚߹ߚMㆬᚻ㧔Fig. 4-1-3㧕
߽ห᭽ߦ㧘⊒∝ᣣߩ 3ᣣ೨ߦ SIgAಽᴲㅦᐲ߇ Base lineߩ 1SDࠃࠅૐਅߒߚᓟߦ㥦᳓
ߩ∝⁁ࠍ⸷߃ߚ㧚Iㆬᚻ㧔Fig. 4-1-4㧕ߪẜફᦼ㑆ߦ߅޿ߡ SIgAಽᴲㅦᐲ߇ Base line
ࠃࠅૐ୯ࠍ␜ߐߥ߆ߞߚ߇㧘5ᣣ೨ߩ SIgAಽᴲㅦᐲ߇ Base lineࠃࠅૐਅߒߚ㧚ߒ߆
ߒߥ߇ࠄ Base lineߩ 1SDౝߩૐਅߢ޽ߞߚ㧚Uㆬᚻ㧔Fig. 4-1-5㧕ߪẜફᦼ㑆ߦ߅޿
ߡ SIgAಽᴲㅦᐲ߇ Base lineࠃࠅૐ୯ࠍ␜ߐߥ߆ߞߚ߇㧘5ᣣ೨ߩ SIgAಽᴲㅦᐲ߇
1SDએਅ߹ߢૐਅߒߚ㧚એ਄ߩ⚿ᨐ߆ࠄవⴕ⎇ⓥ㧔Mackinnon et al.,1993b㧕ߣห᭽ߦ㧘
URTIߩ⊒∝ߦߪ㧘 SIgAಽᴲㅦᐲߩૐਅ߇㑐ਈߒߡ޿ࠆน⢻ᕈ߇␜ໂߐࠇߚ㧚Aㆬᚻ
ߣ㧘Sㆬᚻߪ URTIߣ್ᢿߐࠇߚ߇㧘⊒∝೨ߩ࠺࡯࠲ᢙ߇ዋߥߊ SIgAಽᴲㅦᐲߩᄌേ
ߣ URTIߩ⊒∝ߣߩ㑐ଥߪਇ᣿ߢ޽ߞߚ㧚 
 ᧄ⎇ⓥߢߪẜફᦼ㑆ߦ߅޿ߡ 1SDࠃࠅૐ୯ࠍ␜ߐߥߊߡ߽ URTIߩ∝⁁߇⊒∝ߒߚ
ㆬᚻ߇⏕⹺ߐࠇߚ㧚ߒ߆ߒߥ߇ࠄ㧘ㆬᛯ⊛ IgAᰳ៊∝㧔Hanson et al., 1983㧕߿㧘Sjögren
∝୥⟲ߦࠃߞߡዪᚲ఺∉⢻߇ૐਅߒ㧘߁ᱤ߿ URTIߥߤߩ⟕ᖚ₸߇㜞߹ࠆߎߣ߇␜ໂߐ
ࠇߡ޿ࠆߎߣ߆ࠄ㧔⿒㑆ࠄ㧘1994㧕㧘 URTIߩ⊒∝ߦߪญ⣧ౝዪᚲ఺∉ߩૐਅ߇㑐ਈߒ
ߡ޿ࠆน⢻ᕈߪචಽߦ⠨߃ࠄࠇࠆ㧚ߒ߆ߒߥ߇ࠄ㧘URTIߩ⊒∝ߣᣣޘߩ SIgA࡟ࡌ࡞
ߩᄌേࠍ⹦⚦ߦ⺞ᩏߒߚႎ๔ߪߥߊ㧘੹ᓟᦝߥࠆ⎇ⓥߦ߅޿ߡ SIgA ࡟ࡌ࡞ߩᄌേߣ
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URTIߩ㑐ଥࠍᬌ⸛ߔࠆߎߣ߇ᔅⷐߢ޽ࠈ߁㧚  
 URTIߣ್ᢿߐࠇߚㆬᚻ㑆ߢẜફᦼ㑆ߩ SIgAಽᴲㅦᐲߩᄌേ߇৻᭽ߥᄌേࠍ␜ߐߥ
߆ߞߚℂ↱ߣߒߡ㧘URTIߩ∝⁁ߩ಴⃻ߦኻߔࠆ⥄Ꮖ್ᢿߩዤᐲߩᏅ߇ᓇ㗀ߒߡ޿ࠆน
⢻ᕈ߇⠨߃ࠄࠇࠆ㧚ߟ߹ࠅ㧘URTIߩ∝⁁ߦᢅᗵߥㆬᚻߣ㧘∝⁁ߦኻߒߡኡኈߥㆬᚻߢ
ߪࠕࡦࠤ࡯࠻ߩ࿁╵ߦᏅ߇↢ߓߚน⢻ᕈ߇⠨߃ࠄࠇࠆ㧚Iㆬᚻߩ∝଀ߢߪẜફᦼ㑆ߦ߅
ߌࠆ SIgA ಽᴲㅦᐲߪ Base line ࠃࠅૐ୯ࠍ␜ߒߡ޿ߥ޿߇㧘⊒∝ᣣߩ 5 ᣣ೨ߩ୯߇
Base lineࠃࠅૐ୯ࠍ␜ߒߡ޿ࠆߎߣ߆ࠄ㧘∝⁁ߦኻߔࠆᗵฃᕈ߇ኡኈߢ޽ࠆߚ߼ߦ㧘
ࠕࡦࠤ࡯࠻ߩ࿁╵ߦㆃᑧ߇↢ߓߚน⢻ᕈ߽⠨߃ࠄࠇࠆ㧚߹ߚ㧘Uㆬᚻ߽ Iㆬᚻห᭽㧘5
ᣣ೨ߩ SIgAಽᴲㅦᐲ߇ Base lineࠃࠅૐ୯ࠍ␜ߒߚߎߣ߇⏕⹺ߐࠇߚߎߣ߆ࠄ㧘਄⸥
ߩ઒⺑ࠍᡰᜬߔࠆ⚿ᨐߢ޽ࠆน⢻ᕈ߇޽ࠆ߇㧘⹦⚦ߪਇ᣿ߢ޽ࠆ㧚 
 ᧄ⎇ⓥߢߪ URTI ߩ∝⁁ߦ㑐ߔࠆ⹏ଔߪⵍ㛎⠪ߩਥⷰ⊛ߥ್ᢿߦ৻છߒ㧘1㨪5 ߹ߢ
ߩᢙ୯ߦࠃࠆᲑ㓏⹏ଔᴺࠍណᛯߒߚ߇㧘వⴕ⎇ⓥߢߪ㧘⾰໧↪⚕ࠍ↪޿ߚ⹏ଔ㧔Kostka 
et al., 2000㧕㧘කᏧߩ್ᢿߦࠃࠆ⹏ଔ㧔Glesson et al., 1999㧕ߥߤߩ⹏ଔᣇᴺࠍណᛯߒ
ߡ޿ࠆ㧚URTIߩ⊒∝ߩ್ᢿࠍ઻߁ታ㛎ࠍⴕ߁㓙ߦߪ㧘කᏧߩ⸻ᢿߦࠃࠅ URTI߳ߩ⟕
ᖚߦ㑐ߔࠆ್ᢿࠍⴕ߁ߎߣ߇ᦸ߹ߒ޿ߣ⠨߃ࠄࠇࠆ㧚ߒ߆ߒߥ߇ࠄ㧘2ࡩ᦬㑆ߩ㐳ᦼߦ
ᷰࠅකᏧߩ⸻ᢿࠍᲤᣣઔߋߎߣߪ‛ℂ⊛ߥ໧㗴㧘߹ߚ⚻⾌㕙ߦ߅޿ߡ߽࿎㔍ߢ޽ࠆߚ߼㧘
ᧄ⎇ⓥߢߪ⥄Ꮖ್ᢿߦࠃࠆᲑ㓏⹏ଔᴺࠍណᛯߒߚ㧚߹ߚᧄ⎇ⓥߦ߅ߌࠆ URTIߩ್ᢿߪ
URTIߩ∝⁁ߩਛߩ޿ߕࠇ߆ߩ㗄⋡ߦ⹥ᒰߔࠆߎߣߣߒߚ㧚ታ㛎ᦼ㑆߇ 2᦬߆ࠄ 3᦬ߦ
߆ߌߡⴕࠊࠇߚߎߣ߆ࠄ㧘᷷ᐲᏅ╬ߦࠃࠆᄖ᳇᷷ߩᓇ㗀߇㥦᳝╬ߩ∝⁁ࠍ⸷߃ߚㆬᚻߩ
ሽ࿷ߪุቯߢ߈ߥ޿㧚ߒ߆ߒ㧘ታ㓙ߦ᷷ᐲᏅߦࠃࠆ߽ߩߥߩ߆඙೎ࠍⴕ߁ߚ߼ߦߪᦝߥ
ࠆᬌ⸛㧔᛫૕ଔᬌᩏ㧕ࠍⴕ߁ᔅⷐ߇޽ࠆߚ߼㧘ߘߩὐߪᧄ⎇ⓥߩ㒢⇇ߢ޽ࠆߣᕁࠊࠇࠆ㧚 
 URTIߣ್ᢿߐࠇߚ 6ฬਛ 2ฬߩ⊒∝ᓟߩSIgAಽᴲㅦᐲߪ 1ᣣᓟߦ߅޿ߡBase line
ࠃࠅૐ୯ࠍ␜ߒߚ߇㧘ߘߩઁߩㆬᚻߦ㑐ߒߡߪ࠺࡯࠲߇ߥ޿ߚ߼⹦⚦ߪਇ᣿ߢ޽ࠆ㧚
Mackinnon et al.㧔1993b㧕ߪ URTIߣ್ᢿߐࠇߚㆬᚻߩ⊒∝ᓟߩ SIgAಽᴲㅦᐲߪ㧘
⊒∝೨ߩ SIgAಽᴲㅦᐲߣᲧセߒߡ᦭ᗧߥᏅࠍ⹺߼ߥ߆ߞߚߣႎ๔ߒߡ޿ࠆ㧚ᧄ⎇ⓥߢ
⏕⹺ߐࠇߚ⊒∝ᓟߩ SIgAಽᴲㅦᐲߩᄌേߪ 2଀ߢ޽ߞߚ߇㧘⊒∝ᣣߩ SIgAಽᴲㅦᐲ
ߣᲧセߒߡ㗼⪺ߥᄌൻߪ⹺߼ࠄࠇߥ߆ߞߚ㧚ߎߩὐߦ㑐ߒߡߪవⴕ⎇ⓥߣห᭽ߥ⚿ᨐߢ
޽ߞߚ㧚  
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 ⥄ⷡ⊛ߥࠦࡦ࠺࡚ࠖࠪࡦ߇ SIgA࡟ࡌ࡞ߦਈ߃ࠆᓇ㗀ࠍᬌ⸛ߔࠆߚ߼㧘วኋᦼ㑆ߦ߅
ߌࠆ⥄ⷡ⊛∋ഭᐲߩᄌൻߣSIgA࡟ࡌ࡞ߩᄌേߦߟ޿ߡ߽ᬌ⸛ࠍ⹜ߺߚ㧚వⴕ⎇ⓥߢߪ㧘
࡜ࠣࡆ࡯ㆬᚻ㧔ጊౝ㧘2009㧕ࠞ ࡗ࠶ࠢㆬᚻࠍኻ⽎ߣߒߚ⎇ⓥ㧔Mackinnon et al., 1993a㧕
ߦ߅޿ߡ㧘TR วኋਛߩ SIgA ࡟ࡌ࡞ߩᄌേ߇ᬌ⸛ߐࠇ㧘วኋ߇ㅴ߻ߦߟࠇߡ SIgA ࡟
ࡌ࡞߇ૐਅߔࠆߎߣ߇ႎ๔ߐࠇߡ޿ࠆ㧚ᧄ⎇ⓥߦ߅ߌࠆวኋᦼ㑆 3ᣣ㑆ߩ SIgA࡟ࡌ࡞
ߩᄌേߦߟ޿ߡߪ᦭ᗧߥૐਅࠍ⹺߼ߥ߆ߞߚ㧚ߒ߆ߒߥ߇ࠄ㧘⥄ⷡ⊛ߥ∋ഭᐲ߇਄᣹ߔ
ࠆߣ SIgA ࡟ࡌ࡞߇ૐਅߔࠆ௑ะ߇⏕⹺ߐࠇߚ㧔Fig. 4-1-6㧕㧚SIgA ࡟ࡌ࡞ߣ⥄ⷡ⊛ࠦ
ࡦ࠺࡚ࠖࠪࡦߩᄌേߦ㑐ߒߡߪ㧘ߘߩᄌേߦᤨ㑆Ꮕ߇޽ࠆน⢻ᕈ߽฽߼㧘੹ᓟ㧘⑼ቇ⊛
ᬌ⸽ࠍㅴ߼ࠇ߫ᣂߚߥ⍮⷗߇ᓧࠄࠇࠆ߆߽ߒࠇߥ޿㧚 
 ᧄ⎇ⓥߩ⚿ᨐ㧘SIgAಽᴲㅦᐲߩᄌേߣ URTIߩ⊒∝ߣߩ㑆ߦ৻᭽ߥ௑ะߪ⹺߼ࠄࠇ
ߥ߆ߞߚ㧚ߒ߆ߒ URTIߩ⊒∝೨ߦ SIgAಽᴲㅦᐲ߇ Base lineࠃࠅૐ୯ࠍ␜ߒߚㆬᚻ
߇⏕⹺ߐࠇߚߎߣ߆ࠄ㧘URTIߩ∝⁁ߩ⊒∝ߩ࡝ࠬࠢ▤ℂߦ SIgA࡟ࡌ࡞ࠍࡕ࠾࠲࡝ࡦ
ࠣߔࠆߎߣ߇᦭ലߢ޽ࠆน⢻ᕈ߇⠨߃ࠄࠇߚ㧚SIgA࡟ࡌ࡞ߩᄌേߣ URTIߩ⊒∝࡝ࠬ
ࠢߣߩ㑐ଥߦߟ޿ߡߪਇ᣿ߥὐ߇ᄙߊ㧘୘ੱߩ SIgA࡟ࡌ࡞ࠍߤߩࠃ߁ߦ⹏ଔߔࠆ߆ߣ
޿߁ὐࠍ฽߼ߡ⸃᣿ߔࠆߴ߈⺖㗴ߪᄙ޿㧚੹ᓟ㧘ᧄ⎇ⓥߩ⚿ᨐࠍ〯߹߃㧘ࡊ࡟ࠪ࡯࠭ࡦ
ߩߺߥࠄߕ⹜วᦼߦ߅޿ߡ߽㧘URTI⊒∝ߦኻߔࠆญ⣧ౝዪᚲ఺∉⢻⹏ଔߩ᦭↪ᕈࠍᬌ
⸛ߔࠆᔅⷐᕈ߇⠨߃ࠄࠇࠆ㧚 
 
4.1.5 ⚿⺰ 
 ᄢቇࠨ࠶ࠞ࡯ㆬᚻࠍኻ⽎ߣߒߡ㧘URTIߩ∝⁁ߩ⊒∝ߩ೨ߦ SIgA࡟ࡌ࡞߇ૐਅߔࠆ
௑ะࠍ␜ߔㆬᚻ߇⏕⹺ߐࠇߚߎߣ߆ࠄ㧘ࡊ࡟ࠪ࡯࠭ࡦߦ߅ߌࠆࠨ࠶ࠞ࡯ㆬᚻߩ URTI
ߩ⊒∝࡝ࠬࠢᛠីߦSIgA࡟ࡌ࡞ࠍቯᦼ⊛ߦࡕ࠾࠲࡝ࡦࠣߔࠆߎߣ߇᦭ലߢ޽ࠆน⢻ᕈ
߇␜ໂߐࠇߚ㧚 
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4.2 ⹜วᦼߦ߅ߌࠆญ⣧ౝዪᚲ఺∉ߩᄌേߣ URTIߩ㑐ㅪ㧔ታ㛎 2-2㧕 
 
4.2.1 ⋡⊛ 
 ታ㛎 2-1ߦ߅޿ߡ㧘ࡊ࡟ࠪ࡯࠭ࡦߦ߅ߌࠆญ⣧ౝዪᚲ఺∉⢻ߩᄌേߣ URTIߩ⊒∝ߣ
ߩ㑐ㅪࠍ␜ໂߔࠆ⚿ᨐࠍᓧߚ㧚 
 ᧄ⎇ⓥߪ㧘⹜วᦼ߅ߌࠆ URTIߩ⊒∝ߦญ⣧ౝዪᚲ఺∉⢻⹏ଔ߇᦭ലߢ޽ࠆ߆ᬌ⸛ߔ
ࠆߚ߼㧘㜞㗫ᐲߢࡕ࠾࠲࡝ࡦࠣߒ㧘ߘߩᄌേߣ URTIߩ⊒∝߇㑐ㅪߔࠆ߆ᬌ⸛ߔࠆ㧚 
 
4.2.2 ኻ⽎߅ࠃ߮ᣇᴺ 
A ኻ⽎ 
 ᧲੩ㇺᄢቇࠨ࠶ࠞ࡯࡝࡯ࠣߦᚲዻߔࠆ↵ሶᄢቇࠨ࠶ࠞ࡯ㆬᚻ㧔age 20.0r1.0 years, 
height 172.9r4.3 cm㧘body mass 64.8r4.7 kg㧕7ฬࠍኻ⽎ߣߒߚ㧚ోߡߩኻ⽎⠪ߦ
ታ㛎ߦ㑐ߔࠆ⺑᣿ࠍⴕ޿㧘ෳടߩหᗧࠍᓧߚ㧚 
 
B ታ㛎࠺ࠩࠗࡦ 
 ᷹ቯߪ 2001ᐕ 8᦬ 6ᣣ߆ࠄ 10᦬ 13ᣣ߹ߢᲤㅳ᦬ᦐᣣࠍ㒰޿ߡㅳ 6ᣣ㧘10ㅳ㑆ⴕ
ߞߚ㧚✵⠌ߪἫᦐᣣ߆ࠄᣣᦐᣣ߹ߢⴕ޿㧘ᣣᦐᣣߦߪ⹜ว߇ⴕࠊࠇߚ㧚ၮᧄ⊛ߦᐔᣣߩ
✵⠌㐿ᆎߪ 15:00ߢ޽ߞߚ㧚ⵍ㛎⠪ߪ 14:30ߦታ㛎ቶߦ᧪ቶߒ㧘૕㊀᷹ቯ㧘⥄ⷡ⊛ࠦࡦ
࠺࡚ࠖࠪࡦࠪ࡯࠻ߩ⸥౉ࠍⴕߞߚᓟ㧘10ಽ㑆ߩ቟㕒ࠍขߞߚ㧚10ಽ㑆ߩ቟㕒ᓟ㧘ໜᶧ
ߩណขࠍⴕߞߚ㧚ታ㛎ቶߩ᷷ᐲߪ 24͠ߦ଻ߟࠃ߁ߦߒߚ㧚⹜ว߿✵⠌ᤨ㑆ߩᄌᦝ╬ߦ
ࠃࠅㅢᏱߩᤨ㑆ߦໜᶧណข߇ⴕ߁ߎߣ߇࿎㔍ߥ႐วߪ㧘᷹ቯࠍਛᱛߒߚ㧚 
 ᷹ቯᦼ㑆ߪ⑺ቄ࡝࡯ࠣᚢ㧔⹜วᦼ㧕⚂ 1߆᦬೨߆ࠄ㧘࡝࡯ࠣᚢㅜਛ߹ߢߩᦼ㑆ߢ޽ߞ
ߚ㧚᷹ቯᦼ㑆㐿ᆎ߆ࠄ 1ㅳ㑆ߪ㧘ᄐቄ TRਛᢿᦼ㑆ᓟߢ޽ߞߚߎߣ߆ࠄ㧘ࡈࠖࠫࠞ࡞ࠦ
ࡦ࠺࡚ࠖࠪࡦࠍ࿁ᓳߐߖࠆߚ߼ TRࠍⴕߞߚ㧚ߘߩᓟߪ⹜วᦼߦะߌ㧘ኾ㐷⊛Ḱ஻㑆㧔2
ㅳ㑆㧕ࠍ⚻ߡ㧘⹜วᦼࠍㄫ߃ߚ㧚 
  
C࠻࡟࡯࠾ࡦࠣౝኈ 
 ోߡߩ࠻࡟࡯࠾ࡦࠣߪ⚂ 2ᤨ㑆ߢ޽ࠅ㧘ࠨ࠶ࠞ࡯․᦭ߩ TR߿㧘᦭㉄⚛ TR㧘ࠬࡊ࡝
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ࡦ࠻ TR㧘࡟ࠫࠬ࠲ࡦࠬ TR߇ⴕࠊࠇߚ㧚ၮᧄ⊛ߦ㧘Ἣᦐᣣߪࡈࠖࠫࠞ࡞ࠦࡦ࠺࡚ࠖࠪ
ࡦߦ㑐ࠊࠆ TR㧔ࡈࠖࠫࠞ࡞ TR㧕㧘᳓ᦐᣣ߆ࠄ㊄ᦐᣣߪᚢⴚ⊛࠻࡟࡯࠾ࡦࠣ㧘࿯ᦐᣣߪ
⠉ᣣ߳ߩ⺞ᢛ㧘ᣣᦐᣣߪ⹜ว㧔✵⠌⹜ว㧕ߣߒߚ㧚 
 
D ⥄ⷡ⊛り૕ࠦࡦ࠺࡚ࠖࠪࡦ 
 ⵍ㛎⠪ߩり૕⊛ࠦࡦ࠺࡚ࠖࠪࡦࠍ⹏ଔߔࠆߚ߼㧘ࠦ ࡦ࠺࡚ࠖࠪࡦ߅ࠃ߮ URTIߩ∝⁁
ߦ㑐ߔࠆ⾰໧⚕㧔Fig. 4-2-1㧕ࠍ૞ᚑߒ㧘᷹ቯᣣᲤߦ 5Ბ㓏⹏ଔ㧔1߇̌ᖡ޿̍߹ߚߪ̍
ߥ޿ 㧘̍5 ̌߇ ߣߡ߽⦟޿ ߹̍ߚ̌ߪ ߪ޿ 㧕̍߅ࠃ߮∝⁁ߩ᦭ήߢ࿁╵ߒߡ߽ࠄߞߚ㧚URTI
ߩ⊒∝ߩ⹏ଔߪ URTIߩ∝⁁㧔㥦᳓߇ߢࠆ㧘ຕ߇޽ࠆ㧘ߩߤ߇∩޿㧘∷ߩ᦭ή㧕ߦ㑐ߔ
ࠆ㗄⋡ߩ࿁╵߇ 1ߟએ਄࿁╵ߐࠇߡ߅ࠅ㧘߆ߟ 48ᤨ㑆એ਄㧔2ᣣ㑆એ਄㧕⛮⛯ߒߡ∝
⁁߇⸥㍳ߐࠇߡ޿ࠆߎߣ㧘ዋߥߊߣ߽ 1ㅳ㑆એ਄೨࿁ߩ∝⁁߆ࠄ㑆㓒߇޽ࠆߎߣߣߒߚ
㧔Kostka et al., 2000㧕㧚ోߡߩⵍ㛎⠪߇ታ㛎ᦼ㑆ߩ 1ㅳ㑆೨ߦ URTIߩ∝⁁߇ߥ޿ߎ
ߣ߅ࠃ߮㧘⮎ߩ᦯↪߇ߥ޿ߎߣࠍ⏕⹺ߒߚ㧚 
 
E ໜᶧណขᴺ 
ໜᶧណขᴺߪ╙ 2┨ߦ⸥タߒߚᣇᴺߢⴕߞߚ㧚 
 
F SIgAߩቯ㊂ 
SIgAߩቯ㊂ߪ╙ 2┨ߦ⸥タߒߚᣇᴺߢⴕߞߚ㧚 
 
G ⛔⸘ 
 ಽᨆߦవ┙ߜ㧘URTI ߦᗵᨴߒߡ޿ߥ޿ᦼ㑆㧔㕖⟕ᖚᦼ㑆㧕ߩ㧘ໜᶧಽᴲ㊂㧘SIgA
Ớᐲ߅ࠃ߮ SIgAಽᴲㅦᐲߩᐔဋ୯ࠍ᳞߼ Baselineߣߒߚ㧚ోߡߩ࠺࡯࠲ߪ Baseline
߆ࠄߩᐔဋ୯rᮡḰ஍Ꮕߣߒ㧘ࡄ࡯࠮ࡦ࠻ߢ␜ߒߚ㧚ⵍ㛎⠪߇ታ㛎ᦼ㑆ਛߦ URTIߩ∝
⁁ࠍ⊒∝ߒߚ႐วߪ㧘∝⁁⊒∝ߩ 7ᣣ೨߆ࠄ 7ᣣᓟ߹ߢߩᦼ㑆ࠍ⟕ᖚᦼ㑆ߣቯ߼㧘㕖⟕
ᖚᦼ㑆߆ࠄ㒰ᄖߒߚ㧚URTIߩ⊒∝ߣໜᶧಽᴲ㊂㧘SIgAỚᐲ߅ࠃ߮ SIgAಽᴲㅦᐲߩ
ᄌേߣߩ㑐ଥࠍᬌ⸛ߔࠆߚ߼㧘৻ర㈩⟎ߩಽᢔಽᨆࠍⴕߞߚ㧚᦭ᗧ᳓Ḱߪ 5%ᧂḩߣߒ
ߚ㧚 
Condition sheet
㫅㪸㫄㪼㩷
㫉㪼㫊㫋㫀㫅㪾㩷㪿㪸㪼㫉㫋㩷㫉㪸㫋㪼 㫎㪼㫀㪾㪿㫋 㫊㫃㪼㪼㫇 㫊㫃㪼㪼㫇 㪽㪼㪼㫃㫀㫅㪾 㫀㫅㫁㫌㫉㫀㪼㫊 㪽㪸㫋㫀㪾㫌㪼 㪸㫇㫇㪼㫋㫀㫋㪼 㫄㪼㫅㫋㪸㫃㩷㪺㫆㫅㪻㫀㫋㫀㫆㫅
(bpm) 㫇㫉㪼䋯㫇㫆㫊㫋 㩿㪿㫆㫌㫉㫊㪀 1:bad,5:good
1:bad,
5:good
1:bad,
5:good
1:bad,
5:good
1:bad,
5:good
1:bad,
5:good
㫄㫆㫅 䋯 1  2  3 4  5 1  2  3  4  5 1  2  3  4  5 1  2  3  4  5 1  2  3  4  5 1  2  3  4  5
㫋㫌㪼 䋯 1  2  3  4  5 1  2  3  4  5 1  2  3  4  5 1  2  3  4  5 1  2  3  4  5 1  2  3  4  5
㫎㪼㪻 䋯 1  2  3  4  5 1  2  3  4  5 1  2  3  4  5 1  2  3  4  5 1  2  3  4  5 1  2  3  4  5
㫋㪿㫌 䋯 1  2  3  4  5 1  2  3  4  5 1  2  3  4  5 1  2  3  4  5 1  2  3  4  5 1  2  3  4  5
㪽㫉㫀 䋯 1  2  3  4  5 1  2  3  4  5 1  2  3  4  5 1  2  3  4  5 1  2  3  4  5 1  2  3  4  5
㫊㪸㫋 䋯 1  2  3  4  5 1  2  3  4  5 1  2  3  4  5 1  2  3  4  5 1  2  3  4  5 1  2  3  4  5
㫊㫌㫅 䋯 1  2  3  4  5 1  2  3  4  5 1  2  3  4  5 1  2  3  4  5 1  2  3  4  5 1  2  3  4  5
㫉㫌㫅㫅㫐㩷㫅㫆㫊㪼 㪺㫆㫌㪾㪿㫀㫅㪾 㫊㫆㫉㪼㩷㫋㪿㫉㫆㪸㫋 㫊㫇㫌㫋㫌㫄 㪽㪼㫍㪼㫉 㫁㫆㫀㫅㫋㩷㫇㪸㫀㫅 㪸㫃㪾㫆㫉 㫅㪸㫌㫊㪼㪸 㫊㫋㫆㫄㪸㪺㪿㩷㪸㪺㪿㪼
㫄㫆㫅 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆
㫋㫌㪼 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆
㫎㪼㪻 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆
㫋㪿㫌 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆
㪽㫉㫀 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆
㫊㪸㫋 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆
㫊㫌㫅 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆
Free comments
Fig. 4-2-1. The questioner of self-reported condition sheet.
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4.2.3⚿ᨐ 
URTIߩ∝⁁ߩ⊒∝ߣ SIgAಽᴲㅦᐲߣߩ㑐ଥ㧔୘೎㧕 
 ᷹ቯᦼ㑆ਛ㧘URTIߣ್ᢿߐࠇߚㆬᚻߪ 17ฬਛ 5ฬߢ޽ߞߚ㧚URTIߣ್ᢿߐࠇߚ
ㆬᚻ 5ฬߩ߁ߜ㧘2ฬ㧔K㧘TSㆬᚻ㧕ߪ URTIߩ∝⁁߇⊒∝ߔࠆ೨ 7ᣣ㑆ߦ߅ߌࠆ SIgA
࡟ࡌ࡞ߩᄌേ߇㧘1SDߩ▸࿐ࠍ⿥߃ߡૐ୯ࠍ␜ߒߚᣣ߇⏕⹺ߐࠇߚ㧚৻ᣇ㧘3ฬߦߟ޿
ߡߪ㧘URTI ߩ∝⁁߇⊒∝ߔࠆ㧣ᣣ೨߹ߢߦ㧘޿ߕࠇ߆ߩᣣߦ߅޿ߡ SIgA ࡟ࡌ࡞߇
Baseline ࠃࠅૐ୯ࠍ␜ߔߎߣ߇⏕⹺ߐࠇߚ߇㧘1SD ߩ▸࿐ࠍ⿥߃ࠆᄌേߪ⏕⹺಴᧪ߥ
߆ߞߚ㧚 
 
∝଀ 1 Kㆬᚻ㧔Fig. 4-2-2㧕 
 Kㆬᚻߪ 9᦬ 3ᣣࠍ⊒∝ᣣߣ್ᢿߒߚ㧚URTIߩ∝⁁ࠍ๒ߒߡ޿ߥ޿ᦼ㑆ߩBase line
ߪ 158.0 μg/minߢ޽ߞߚ㧚⊒∝ᣣߩ SIgAಽᴲㅦᐲߪ 184.7μg/minߢ޽ߞߚ㧚⊒∝ᣣ
ߩ 7㧘6㧘5㧘4㧘3㧘2ᣣ೨߅ࠃ߮⊒∝ᣣ㧘⊒∝ᣣ߆ࠄ 1ᣣᓟߩ SIgAಽᴲㅦᐲߪߘࠇߙ
ࠇ 199.1㧘162.7㧘122.7㧘155.8㧘88.5㧘71.4㧘184.7㧘91.8 μg/minߢ޽ࠅ㧘ᄌൻ₸ߪ 7㧘
6㧘5㧘4㧘3㧘2ᣣ೨߅ࠃ߮⊒∝ᣣ㧘⊒∝ᣣ߆ࠄ 1ᣣᓟߢߘࠇߙࠇ 26㧘3㧘-22㧘-1㧘-44㧘
-55㧘17㧘-42 %ߢ޽ߞߚ㧚⊒∝ᣣߩ 5ᣣ೨߆ࠄ 2ᣣ೨ߦ߆ߌߡ㧘SIgAಽᴲㅦᐲ߇ Base 
lineߣᲧセߒߡૐਅߒߚߎߣ߇⏕⹺ߐࠇ㧘3ᣣ೨ߩ SIgAಽᴲㅦᐲ߇ 1SDࠃࠅૐ୯ࠍ␜
ߒߚ㧚 
 
∝଀ 2 TSㆬᚻ㧔Fig. 4-2-3㧕 
 Tㆬᚻߪ9᦬13ᣣࠍ⊒∝ᣣߣ್ᢿߒߚ㧚URTIߩ∝⁁ࠍ๒ߒߡ޿ߥ޿ᦼ㑆ߩBase line
ߪ 123.6 μg/minߢ޽ߞߚ㧚⊒∝ᣣߩ SIgAಽᴲㅦᐲߪ 80.4μg/minߢ޽ߞߚ㧚⊒∝ᣣߩ
7㧘6㧘5㧘3ᣣ೨߅ࠃ߮⊒∝ᣣߩ SIgAಽᴲㅦᐲߪߘࠇߙࠇ 131.7㧘128.5㧘156.9㧘29.6㧘
80.4 μg/minߢ޽ࠅ㧘ᄌൻ₸ߪ 7㧘6㧘5㧘3ᣣ೨߅ࠃ߮⊒∝ᣣߢߘࠇߙࠇ 6.6㧘3.9㧘27㧘
-76㧘-35 %ߢ޽ߞߚ㧚⊒∝ᣣߩ 3ᣣ೨ߦ߆ߌߡ㧘SIgAಽᴲㅦᐲ߇ Base lineߣᲧセߒ
ߡૐਅߒߚߎߣ߇⏕⹺ߐࠇ㧘3ᣣ೨ߩ SIgAಽᴲㅦᐲ߇ 1SDࠃࠅૐ୯ࠍ␜ߒߚ㧚 
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URTIߩ∝⁁ߩ⊒∝ߣญ⣧ౝዪᚲ఺∉ߩᄌേ㧔ో૕㧕 
ໜᶧಽᴲ㊂ 
 URTIߩ∝⁁ࠍ⊒∝ߒߚ೨ᓟ1ㅳ㑆ߦ߅ߌࠆໜᶧಽᴲ㊂ߩ㕖⟕ᖚᦼ㑆߆ࠄߩᄌൻ₸ࠍ
Fig. 4-2-4ߦ␜ߔ㧚⊒∝ߩ 7ᣣ೨㧘6ᣣ೨㧘5ᣣ೨㧘4ᣣ೨㧘3ᣣ೨㧘2ᣣ೨㧘೨ᣣ㧘߅
ࠃ߮⊒∝ 1ᣣᓟ㧘2ᣣᓟ㧘3ᣣᓟ㧘4ᣣᓟ㧘5ᣣᓟ㧘6ᣣᓟ㧘7ᣣᓟߩໜᶧಽᴲ㊂ߩᄌൻ
₸ߪߘࠇߙࠇ㧘33.2 ± 41.1㧘4.2 ± 9.6㧘-3.0 ± 10.0㧘-7.8 ± 13.3㧘-30.0 ± 33.4㧘13.5 ± 6.4㧘
3.6 ± 20.8㧘-7.8 ± 14.5㧘3.3 ± 15.2㧘-7.6 ± 22.8㧘6.9 ± 22.2㧘6.5 ± 2.5㧘-7.9 ± 24.4㧘
7.3 ± 17.1㧘29.0 ± 4.8%ߢ޽ߞߚ㧚URTIߩ∝⁁⊒∝೨ᓟߦ߅޿ߡ㧘Baselineࠃࠅૐ୯
ࠍ␜ߒߚᣣߪ㧘⊒∝ 5㧘4㧘3ᣣ೨㧘⊒∝ᒰᣣ߅ࠃ߮⊒∝ 2㧘5ᣣᓟߢ޽ߞߚ㧚 
 ߹ߚ㧘⟕ᖚᦼ㑆ߦ߅ߌࠆໜᶧಽᴲ㊂ߩᄌേߪ㧘Baseline ߣᲧセߒߡ᦭ᗧߥᄌേࠍ␜
ߐߥ߆ߞߚ㧚 
  
SIgAỚᐲ  
 URTIߩ∝⁁ࠍ⊒∝ߒߚ೨ᓟ 1ㅳ㑆ߦ߅ߌࠆ SIgAỚᐲߩ㕖⟕ᖚᦼ㑆߆ࠄߩᄌൻ₸ࠍ
Fig. 4-2-5ߦ␜ߔ㧚⊒∝ߩ 7ᣣ೨㧘6ᣣ೨㧘5ᣣ೨㧘4ᣣ೨㧘3ᣣ೨㧘2ᣣ೨㧘೨ᣣ㧘߅
ࠃ߮⊒∝ 1ᣣᓟ㧘2ᣣᓟ㧘3ᣣᓟ㧘4ᣣᓟ㧘5ᣣᓟ㧘6ᣣᓟ㧘7ᣣᓟߩ SIgAỚᐲߩᄌൻ
₸ߪߘࠇߙࠇ㧘41.3 ± 33.6㧘14.2 ± 54.5㧘20.0 ± 49.7㧘32.6 ± 70.8㧘18.9 ± 45.5㧘58.4 
± 101.0㧘2.8 ± 54.3㧘-4.8 ± 63.7㧘7.4 ± 53.7㧘43.1 ± 51.6㧘23.8 ± 40.7㧘46.2 ± 67.3㧘
18.5 ± 53.2㧘-0.2 ± 49.7㧘58.0 ± 82.3%ߢ޽ߞߚ㧚URTIߩ∝⁁⊒∝೨ᓟߦ߅޿ߡ㧘
Baseline ࠃࠅૐ୯ࠍ␜ߒߚᣣߪ㧘⊒∝ᒰᣣ߅ࠃ߮⊒∝ 6 ᣣᓟߢ޽ߞߚ㧚߹ߚ㧘⟕ᖚᦼ
㑆ߦ߅ߌࠆ SIgAỚᐲߩᄌേߪ㧘BaselineߣᲧセߒߡ᦭ᗧߥᄌേࠍ␜ߐߥ߆ߞߚ㧚 
 
SIgA ಽᴲㅦᐲ 
 URTIߩ∝⁁ࠍ⊒∝ߒߚ೨ᓟ 1ㅳ㑆ߦ߅ߌࠆ SIgAಽᴲㅦᐲߩ㕖⟕ᖚᦼ㑆߆ࠄߩᄌൻ
₸ࠍ Fig. 4-2-6ߦ␜ߔ㧚 
⊒∝ߩ 7ᣣ೨㧘6ᣣ೨㧘5ᣣ೨㧘4ᣣ೨㧘3ᣣ೨㧘2ᣣ೨㧘೨ᣣ㧘߅ࠃ߮⊒∝ 1ᣣᓟ㧘2
ᣣᓟ㧘3ᣣᓟ㧘4ᣣᓟ㧘5ᣣᓟ㧘6ᣣᓟ㧘7ᣣᓟߩ SIgAಽᴲㅦᐲߩᄌൻ₸ߪߘࠇߙࠇ㧘
Fig. 4-2-2. Case 1. Subject K
Daily changes of SIgA secretion rate before appearance of URTI.
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Fig. 4-2-3. Case 2. Subject TS
Daily changes of SIgA secretion rate before appearance of URTI.
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Fig. 4-2-4. Percent Changes in saliva flow rate before the appearance of URTI symptoms. 
Data are expressed as mean㫧SD. 
-7 - 7 day: 7 day(s) before and after appearance of URTI symptoms. 
appearance: The day that subject exhibited URTI symptoms. 
base line: the average in not infection period.
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Fig. 4-2-5. Percent Changes in SIgA concentration before the appearance 
of URTI symptoms. 
Data are expressed as mean 㫧SD. 
-7 - 7 day: 7 day(s) before and after appearance of URTI symptoms. 
appearance: The day that subject exhibited URTI symptoms. 
base line: the average in not infection period.
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Fig. 4-2-6. Percent Changes in SIgA secretion rate before the appearance 
of URTI symptoms. 
Data are expressed as mean 㫧SD. 
-7 - 7 day: 7 day(s) before and after appearance of URTI symptoms. 
appearance: The day that subject exhibited URTI symptoms. 
base line: the average in not infection period.
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41.0 ± 43.8㧘-8.4 ± 15.3㧘-8.2 ± 40.5㧘-12.3 ± 10.3㧘-39.2 ± 39.4㧘35.2 ± 130.7㧘10.9 
± 78.5㧘-29.0 ± 33.0㧘-26.5 ± 27.8㧘8.7 ± 50.3㧘-3.6 ± 39.2㧘0.0 ± 2.0㧘-15.0 ± 41.6㧘
3.4 ± 47.7㧘56.8 ± 47.6%ߢ޽ߞߚ㧚URTIߩ∝⁁⊒∝೨ᓟߦ߅޿ߡ㧘Baselineࠃࠅૐ
୯ࠍ␜ߒߚᣣߪ㧘⊒∝ 6㧘5㧘4㧘3 ᣣ೨㧘⊒∝ᒰᣣ߅ࠃ߮⊒∝ 3㧘4㧘5 ᣣᓟߢ޽ߞߚ㧚
߹ߚ㧘⟕ᖚᦼ㑆ߦ߅ߌࠆ SIgAಽᴲㅦᐲߩᄌേߪ㧘BaselineߣᲧセߒߡ᦭ᗧߥᄌേࠍ␜
ߐߥ߆ߞߚ㧚 
 
4.2.4 ⠨ኤ 
 SIgA ࡟ࡌ࡞ߩᄌേߣ URTI ߦ㑐ߔࠆ⺞ᩏߪ㧘ࠕࠬ࡝࡯࠻㧔Gleeson et al., 1999; 
Gleeson et al., 2000b; Mackinnon et al., 1993b㧕ߦ㒢ࠄߕ㧘޿ߊߟ߆ߩ⎇ⓥ㧔Deinzer 
et al., 1998; Fahlman et al., 2001; Klentrou et al., 2002㧕߇ⴕࠊࠇߡ޿ࠆ㧚URTIߪ
ᗵᨴ⠪߆ࠄߩ㘧ᴜࠍ੺ߒߡᗵᨴ߇ᚑ┙ߔࠆߚ߼㧘URTIߥߤߩේ࿃ߣߥࠆ࠙ࠖ࡞ࠬ߿⚦
⩶ߩଚ౉ߦኻߒߡߪ㥦⣧߅ࠃ߮ญ⣧ߩዪᚲ఺∉߇㊀ⷐߥᓎഀࠍᨐߚߔ㧚ญ⣧ౝዪᚲ఺∉
ߪໜᶧߣญ⣧☼⤑߆ࠄߥࠅ㧘ໜᶧߩᯏ⢻ߪ‛ℂ⊛ᷡ᝹࡮ᵞᵺߣໜᶧਛߩᶧᕈ࿃ሶߦࠃࠆ
૞↪ߣߦಽߌࠄࠇࠆ㧚ᶧ ᕈ࿃ሶߩਛߢ߽ SIgA߇ URTIᗵᨴ㒐ᓮߦ㊀ⷐߥᓎഀࠍᜂߞߡ
޿ࠆ㧔⑺ᧄࠄ㧘1998㧕㧚Glesson et al.㧔1999㧕ߪ᳓ᵒㆬᚻࠍኻ⽎ߣߒߡ㧘SIgA࡟ࡌ࡞
ࠍࡕ࠾࠲࡝ࡦࠣߒߚ⚿ᨐ㧘✵⠌೨ߩ SIgA࡟ࡌ࡞ߣ URTIߩ⊒∝ߣߩ㑐ଥࠍ␜ໂߔࠆ⎇
ⓥ⚿ᨐࠍႎ๔ߒߡ޿ࠆ㧚߹ߚMackinnon et al.㧔1993b㧕߽ห᭽ߦ㧘SIgA࡟ࡌ࡞ߩૐ
ਅ߇ URTIߩ∝⁁ߩ⊒∝ߣ㑐ଥߔࠆߎߣࠍ␜ໂߔࠆ⎇ⓥᚑᨐࠍᓧߡ޿ࠆ㧚ߎࠇࠄߩ⍮⷗
߿ታ㛎 2-1ߢᓧࠄࠇߚ⚿ᨐߪ SIgA࡟ࡌ࡞ߩᄌേߣURTIߩ⊒∝ߣߩ㑐ଥࠍ␜ໂߒߡ޿
ࠆߣ⠨߃ࠄࠇࠆߎߣ߆ࠄ㧘SIgA࡟ࡌ࡞ߩᄌേ㧔ૐਅ㧕߇ URTIߩ⊒∝ߣ㑐ㅪߔࠆߣ޿
߁઒⺑ߩᅷᒰᕈߪ㜞޿ߣᕁࠊࠇࠆ㧚߹ߚ㧘12 ㅳ㑆ߩቯᦼ⊛ߥㆡᐲߥㆇേࠍⴕߞߚࠣ࡞
࡯ࡊ߇ࠦࡦ࠻ࡠ࡯࡞⟲ߣᲧセߒߡ㧘቟㕒ᤨߩ SIgA࡟ࡌ࡞ࠍჇടߐߖ㧘ࠗࡦࡈ࡞ࠛࡦࠩ
ߩ∝⁁ߩ⊒∝࡝ࠬࠢࠍᷫዋߐߖߚߣߔࠆႎ๔㧔Klentrou et al., 2002㧕߽਄⸥ߩ઒⺑ࠍ
ᡰᜬߔࠆ⚿ᨐߢ޽ࠆߣ⠨߃ࠄࠇࠆ㧚ߒ߆ߒߥ߇ࠄ㧘ߎࠇߩႎ๔ߦ߅ߌࠆญ⣧ౝዪᚲ఺∉
⢻ߩ⹏ଔᣇᴺߪ⇣ߥߞߡ޿ࠆߚ߼㧘⸃㉼ߦߪᵈᗧ߇ᔅⷐߢ޽ࠆ㧚 
 వⴕ⎇ⓥߦ߅ߌࠆ SIgA࡟ࡌ࡞ߩ⹏ଔߪ㧘⛘ኻ୯ߢߩ⹏ଔ㧔Mackinnon et al., 1993㧕
߿㧘೨ᣣߩ࠻࡟࡯࠾ࡦࠣ೨ߩ୯߆ࠄߩᄌൻ₸ߢߩ⹏ଔ㧔Glesson et al., 1999㧕߇ᢔ⷗ߐ
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ࠇࠆ㧚SIgA ࡟ࡌ࡞ߪㆇേߦኻߔࠆᄌേߩ୘ੱᏅ߇ᄢ߈޿ߎߣ㧔Koch et al., 2007; 
Schouten et al., 1988㧕㧘หߓណขᴺࠍ↪޿ߚ႐วߦ߅޿ߡ߽㧘ⵍ㛎⠪㑆ߦ߅ߌࠆᄌേ
ߩ୘ੱᏅࠍ⠨ᘦߔࠆᔅⷐ߇޽ࠅ㧔ታ㛎 2-1㧕㧘ⵍ㛎⠪㑆ߢߩᲧセߦߪᵈᗧࠍⷐߔࠆ㧚ߎ
ࠇࠄߩὐࠍ⠨ᘦߒߡᧄ⎇ⓥߢߪ㧘URTIߩ∝⁁ࠍ⊒∝ߒߡ޿ߥ޿ᦼ㑆㧔㕖⟕ᖚᦼ㑆㧕ߩ
SIgAߩᐔဋ୯㧔Baseline㧕ࠍ▚಴ߒ㧘Baseline߆ࠄߩᄌൻ₸ࠍ↪޿ߡ⹏ଔࠍⴕ߁ߎߣ
ߢ㧘೨ㅀߩ໧㗴ὐߦ㈩ᘦߒߚ㧚 
 ߹ߚ㧘URTIߩ⹏ଔߦߪ⾰໧⚕ࠍ↪޿ߚ㧚వⴕ⎇ⓥߢߪ㧘URTIߩ⹏ଔߦ⥄Ꮖ↳๔⾰
໧⚕㧔Heath et al., 1991; Kostka et al., 2000; Peters et al., 1997㧕㧘ᣣ⸥ᒻᑼ㧔Hooper 
et al., 1995㧕㧘ౝ⑼කߦࠃࠆ⸻ᢿ㧔Pyne et al., 1995㧕ࠍ↪޿ߡ޿ࠆ㧚ߎߩ߁ߜ⾰໧⚕
ߪฦⵍ㛎⠪ߩ∝⁁ߦኻߔࠆᗵฃᕈߩ㆑޿߇㑐ਈߔࠆ஥㕙߇޽ࠆ߇㧘ᄙߊߩੱᢙࠍኻ⽎ߣ
ߒߚ㐳ᦼ㑆ߩ⺞ᩏߦ߅޿ߡ㧘ᤨ 㑆⊛㧘ੱ ⊛߅ࠃ߮⚻ᷣ⊛஥㕙ࠍ✚ว⊛ߦ⠨ᘦߒߚ႐วߦ㧘
ᦨ߽⃻ታ⊛ߥᣇᴺߢ޽ࠆߣ⠨߃ࠄࠇࠆ㧚  
 URTI ߪ㜞ᒝᐲ࠻࡟࡯࠾ࡦࠣࠍⴕߞߡ޿ࠆࠕࠬ࡝࡯࠻ߦᦨ߽㗫⊒ߔࠆᗵᨴ∝ߢ޽ࠅ
㧔Mackinnon et al., 1994㧕㧘ߘࠇߪࠨ࠶ࠞ࡯ㆬᚻߦ߽ᒰߡߪ߹ࠆ㧔Dvorak et al., 2011; 
Orhant et al., 2010㧕㧚ᐕ㑆ࠍㅢߒߚࠨ࠶ࠞ࡯ㆬᚻߩࠦࡦ࠺࡚ࠖࠪ࠾ࡦࠣࠍ⠨ᘦߔࠆߣ㧘
ࡊ࡟ࠪ࡯࠭ࡦ㐿ᆎᤨᦼ߇ᦨ߽ࠦࡦ࠺࡚ࠖࠪࡦ߇ૐ޿ߎߣ߇␜ໂߐࠇߡ޿ࠆߎߣ߆ࠄ㧔ታ
㛎 1㧘Fig. 3-1㧘3-2㧕㧘ࡊ࡟ࠪ࡯࠭ࡦߦ߅޿ߡߪࡈࠖࠫࠞ࡞ࠦࡦ࠺࡚ࠖࠪࡦߩะ਄ߩὑ
ߦ㧘วኋ߿㜞ᒝᐲߩ TR߇⸘↹ߐࠇࠆߎߣ߇੍ᗐߐࠇࠆ㧚ߎߩࠃ߁ߥᦼ㑆ߪり૕⊛㧘♖
␹⊛ߥࠬ࠻࡟ࠬߩჇട߇੍ᗐߐࠇࠆߎߣ߆ࠄ㧘⹜วᦼห᭽㧘URTIߦㆬᚻ߇⟕ᖚߔࠆ࡝
ࠬࠢߪ㜞޿ߣ⠨߃ࠄࠇࠆ㧔ታ㛎 2-1㧕㧚߹ߚ㧘URTI߳ߩ⟕ᖚߦࠃࠆ╬ㅦᕈ╭ജ߿╬ዤᕈ
╭ജߩૐਅ߇␜ໂߐࠇߡ޿ࠆ㧔Daniels et al., 1985㧕ߎߣ߆ࠄ㧘ࠨ࠶ࠞ࡯ㆬᚻ߇ᦨㆡߥ
ࡄࡈࠜ࡯ࡑࡦࠬࠍ⹜ว߿ TRߢ⊒ើߔࠆߚ߼ߦ㧘URTIߥߤߩᗵᨴ∝ߩ㒐ᓮࠍ╙৻✢ߢ
ᜂ߁ญ⣧ౝዪᚲ఺∉⢻ࠍቯᦼ⊛ߦࡕ࠾࠲࡝ࡦࠣߒ㧘ߘߩ࡝ࠬࠢ⹏ଔߦ↪޿ࠆߎߣߪࠦࡦ
࠺࡚ࠖࠪ࠾ࡦࠣߦ߅޿ߡ㕖Ᏹߦ᦭ലߢ޽ࠆน⢻ᕈ߇㜞޿㧚 
 ታ㛎 2-1߅ࠃ߮ 2-2ߩ⚿ᨐ߆ࠄ㧘ࠨ ࠶ࠞ࡯ㆬᚻߩࡈࠖࠫࠞ࡞ࠦࡦ࠺࡚ࠖࠪࡦ߇ૐਅߔ
ࠆේ࿃ߣߥࠆURTIߩ∝⁁ߩ⊒∝ߩ೨ߦ㧘Baselineࠃࠅૐ୯ࠍ␜ߔߎߣ߇⏕⹺ߐࠇߚ㧚
೨ㅀߒߚࠃ߁ߦ㧘Baselineࠍߤߩࠃ߁ߦ⸳ቯߔࠆ߆ߦࠃߞߡ㧘SIgA࡟ࡌ࡞ߩ⹏ଔߪᄌ
ൻߔࠆ㧚ᧄ⎇ⓥߢߪ㧘ታ㛎 2-1㧘2-1౒ߦ URTIߩ∝⁁߇ߥ޿ᦼ㑆ࠍ Baselineߣቯ⟵ߒ
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ߡ⹏ଔࠍⴕߞߚ㧚ߎߩℂ↱ߣߒߡ㧘ᣣޘߩ SIgA࡟ࡌ࡞ߪㆇേࠍߒߡ޿ߥ޿႐ว㧘 
Ყセ⊛቟ቯߒߚ୯ࠍߣࠆߎߣ㧔⑺ᧄ㧘1995㧕㧘ㆇേࠍⴕߞߚ႐วߦߪߘߩ୘ੱᏅ߇ᄢ߈
޿ߎߣ㧔Koch et al., 2007; Schouten et al., 1988㧕߇᜼ߍࠄࠇࠆ㧚߹ߚ㧘వⴕ⎇ⓥ
㧔Glesson et al., 2000㧕߿ታ㛎 2-1㧘߅ࠃ߮ 2-2ߦ߅޿ߡญ⣧ౝዪᚲ఺∉ߩ⛘ኻ୯ߩ㜞
ૐ߇ᔅߕߒ߽ URTIߩ⟕ᖚ࡝ࠬࠢߣ⋥⚿ߒߥ޿ߎߣࠍ⠨ᘦߒ㧘URTIߩ∝⁁߇ߥ޿ᦼ㑆
ࠍ Baseline ߣቯ⟵ߒߡ⹏ଔࠍⴕߞߚ㧚ᒰὼߩߎߣߥ߇ࠄ㧘੹ᓟ㧘URTI ߳ߩ⟕ᖚ੍㒐
ࠍ⋡⊛ߣߒߚࠦࡦ࠺࡚ࠖࠪ࠾ࡦࠣߦ߅޿ߡ㧘SIgA࡟ࡌ࡞ࠍ↪޿ࠆ㓙ߦߪ Baselineࠍ᳿
ቯߒ㧘ߘߩၮḰߦኻߔࠆᄌേࠍၮߦ⟕ᖚ࡝ࠬࠢࠍ⹏ଔߔࠆᣇᴺ߇⠨߃ࠄࠇࠆ㧚ᓥߞߡ㧘
ᧄ⎇ⓥߦ߅ߌࠆ⹏ଔᴺએᄖߢ߽ᬌ⸛ࠍⴕ߁ᔅⷐᕈචಽߦ޽ࠆߣᕁࠊࠇࠆ㧚ߒ߆ߒߥ߇ࠄ㧘
ታ㛎 2-1ߦ߅޿ߡߪ㧘6ฬਛ 3ฬߩⵍ㛎⠪㧘ታ㛎 2-2ߦ߅޿ߡߪ 5ฬਛ 2ฬߩⵍ㛎⠪ߦ
߅޿ߡ㧘URTIߩ∝⁁߇⊒∝ߔࠆᢙᣣ೨ߦ SIgA࡟ࡌ࡞߇ૐ୯ࠍ␜ߒߚߎߣߪ㧘ญ⣧ౝ
ዪᚲ఺∉ࠍࡕ࠾࠲࡝ࡦࠣߔࠆߎߣߢ URTI ߩ∝⁁ߩ⊒∝ߩ࡝ࠬࠢࠍ⹏ଔߢ߈ࠆน⢻ᕈ
ࠍឃ㒰ߔࠆ⚿ᨐߢߪߥ޿ߣ⠨߃ࠄࠇࠆ㧚 
 URTIߪᐕ㑆ࠍㅢߒߡ⟕ᖚߔࠆน⢻ᕈ߇޽ࠅ㧘․ߦ㧘ࡊ࡟ࠪ࡯࠭ࡦ߿⹜วᦼߦ߅޿ߡ
ߘߩ⊒∝߇ ᔨߐࠇࠆ㧚URTIߩ⟕ᖚߦߪ↢ᵴⅣႺߥߤ߽㑐ㅪߔࠆߎߣ߆ࠄ㧘⟕ᖚߩ࡝
ࠬࠢࠍᦨዊ㒢ߦ⇐߼ࠆὑߦญ⣧ౝዪᚲ఺∉⢻ߩࡕ࠾࠲࡝ࡦࠣߩߺߥࠄߕ㧘̌ ᚻᵞ޿̍߿
̌߁߇޿̍ࠍᅑബߔࠆߎߣ߇᦭ലߢ޽ࠆߎߣߪ⸒߁߹ߢ߽ߥ޿㧚ᧄ⎇ⓥߩ⚿ᨐ߇㧘ᦝߥ
ࠆ⎇ⓥᚑᨐߣวࠊߖ㧘Prospectiveߥⷞὐ߆ࠄࠨ࠶ࠞ࡯ㆬᚻߩߺߥࠄߕ㧘ࠕࠬ࡝࡯࠻ߦ
߅ߌࠆ URTI⟕ᖚ੍㒐ߩࠦࡦ࠺࡚ࠖࠪ࠾ࡦࠣࠍⴕ߁㓙ߩ৻ഥߣߥࠆߎߣࠍᦼᓙߒߚ޿㧚 
 
4.2.5 ⚿⺰ 
 URTI ߩ∝⁁ߩ⊒∝ߩᢙᣣ೨ߦ㧘ญ⣧ዪᚲ఺∉⢻ߩૐਅ௑ะ߇⏕⹺ߐࠇߚߎߣ߆ࠄ㧘
⹜วᦼߦ߅ߌࠆࠨ࠶ࠞ࡯ㆬᚻߩ URTI ߩ⊒∝ߩ࡝ࠬࠢ⹏ଔߦญ⣧ౝዪᚲ఺∉⢻ࠍࡕ࠾
࠲࡝ࡦࠣߔࠆߎߣ߇᦭ലߢ޽ࠆน⢻ᕈ߇␜ໂߐࠇߚ㧚 
 
 
 
 
 第 5 章 オフトレーニング期における TR 量の減少または TR の中止がランニングパフ
ォーマンスに与える影響（研究課題 3：実験 3-1，3-2，3-3） 
 
5.1 TR の中止がゲームパフォーマンスおよび高強度ランニングパフォーマンスに与
える影響（実験 3-1） 
 
5.1.1 目的 
 実験 1 において，高強度ランニングパフォーマンスはシーズンを通して変動し，シー
ズン終了後のオフトレーニング期間によって低下する可能性を示した． 
 本研究は，数週間の TR の中止が試合中のフィジカルパフォーマンス，Yo-YoIR2 test
パフォーマンス，スプリントパフォーマンスに与える影響を検討する． 
 
5.1.2 対象および方法 
A 対象 
 東京都大学サッカーリーグに所属する男子サッカー選手 26 名（age 22.0 ± 0.2 years, 
height 174.6 ± 5.4 cm, body mass 66.1 ± 6.6 kg）とした．実験に際して被験者には十
分な説明を行った上で，同意書のサインを求め，実験参加の同意を得た．この実験は立
教大学倫理員会にて承認を得た． 
 
B 実験プロトコル 
 2 週間の TR の中止がサッカー選手のコンディションに与える影響を検討するために，
実験期間前（Pre）後（Post）において，試合中のフィジカルパフォーマンス，Yo-YoIR2 
test パフォーマンス，20m スプリントタイムの変動を検討した. 
 実験デザインを Fig. 5-1-1 に示す．まず始めに 26 名の被験者が所属する A，B 大学の
で試合を行った（Pre G）．Pre G の 4 日後に A 大学および B 大学に所属する 8 名の選
手（age 21.8 ± 0.7 years, height 175.4 ± 3.4 cm, body mass 66.0 ± 3.5 kg）を対象に，
Yo-YoIR2 test および 20 m スプリントテストを行った（Pre T）．Pre G から 14 日後に，
同様の方法で再び試合を行い（Post G），Post G の 4 日後に Pre T と同様の順番で，同
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Fig. 5-1-1. Experimental design of the experiment.
G ; Game, T ; Yo-YoIR2,  20m sprint 
Pre G Post GPre T Post T
0 4 14 18 (Days)
no training period
Pre G to Post G
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᭽ߩ࠹ࠬ࠻ࠍⴕߞߚ㧔Post T㧕㧚 
  
C ⹜ว 
 ⹜วߪੱᎿ⦼ߩࠨ࠶ࠞ࡯ኾ↪ࠣ࡜࠙ࡦ࠼ߦߡⴕߞߚ㧔96 m68 m㧕㧚Pre Gߣ Post G
ߩ⹜วߪหᚲߢⴕ޿㧘⹜ว㐿ᆎᤨೞߪ 18:00㧔Pre G㧕ߣ 19:00㧔Post G㧕߆ࠄⴕߞߚ㧚
⹜วᒻᑼߪ 90 ಽ㧔45 ಽ2㧘ࡂ࡯ࡈ࠲ࠗࡓ 15 ಽ㧕ߢⴕ޿㧘⹜วᒰᣣߩ᳇᷷ߪߘࠇߙ
ࠇ៨᳁ 16.9 ͠߅ࠃ߮ 16.7 ͠ߢ޽ߞߚ㧚ਔ⹜วߩ⚿ᨐߪߘࠇߙࠇ㧘3-0㧔೨ඨ 0-0㧕߅
ࠃ߮ 5-4㧔೨ඨ 3-2㧕ߢ޽ߞߚ㧚⹜วਛߩ㘶᳓ߪ⥄↱ߣߒߚ㧚⹜วᤨ㑆߇ᄛ㑆ߢ޽ߞߚ
ߚ߼㧘ਔ⹜วߣ߽ᾖ᣿ࠍ૶↪ߒߡⴕߞߚ㧚  
 
D ࡆ࠺ࠝ᠟ᓇ 
 ⹜วߩ᠟ᓇߪࡆ࠺ࠝࠞࡔ࡜ 3 บࠍ૶↪ߒߡⴕߞߚ㧔Fig. 5-1-2㧕㧚ᤋ௝ಽᨆߪ㧘ࠣ࡜
࠙ࡦ࠼ో૕ࠍ 2 บߩቯὐࠞࡔ࡜㧔HDR-CX560V㧧SONY㧘᧲੩㧕ߩᤋ௝ߣ㧘ࡏ࡯࡞๟
ㄝࠍ᠟ᓇߔࠆᠲ૞ࠞࡔ࡜㧔DCR-HC62㧧SONY㧘᧲੩㧕ߩᤋ௝ࠍ↪޿ߡⴕߞߚ㧚ቯὐ
ᤋ௝ߪ 2 mߩ⣉┙ߦ 1 m ߩਃ⣉ࠍ࿕ቯߒ㧘࿾਄ 3 mߩ㜞ߐ߆ࠄ᠟ᓇࠍⴕߞߚ㧚ᠲ૞ࠞ
ࡔ࡜ߩᤋ௝ߪ 2 mߩ⣉┙ߦ 50 cmߩਃ⣉ࠍ࿕ቯߒ㧘࿾਄ 2.5 mߩ㜞ߐ߆ࠄ᠟ᓇࠍⴕߞ
ߚ㧚ోߡߩᤋ௝ߪᐢⷺ࡟ࡦ࠭㧔VCL-HGA07B㧧SONY㧘᧲੩㧕ࠍ૶↪ߒߡ᠟ᓇߒ㧘࠲
࠶࠴࡜ࠗࡦ߆ࠄ 2 m 㔌ࠇߚ૏⟎߆ࠄ᠟ᓇࠍⴕߞߚ㧚  
 
E ࠥ࡯ࡓਛߦ߅ߌࠆࡈࠖࠫࠞ࡞ࡄࡈࠜ࡯ࡑࡦࠬ 
 ࠥ࡯ࡓਛߦ߅ߌࠆࡈࠖࠫࠞ࡞ࡄࡈࠜ࡯ࡑࡦࠬಽᨆߪ㧘ࡄࡈࠜ࡯ࡑࡦࠬಽᨆ࠰ࡈ࠻
㧔Trak Performance ; Sportstec, Australia㧕ࠍ↪޿ߡⴕ޿㧘ࠕ࠙࠻ࠝࡉࡊ࡟࡯߅ࠃ߮
ࠣ࡜࠙ࡦ࠼ᄖߢߩ⒖േ߽฽߼ߡಽᨆࠍⴕߞߚ㧚ᧄ⎇ⓥߢߪ㧘Randers et al.,㧔2010㧕߅
ࠃ߮ Bangsbo et al.,㧔1991㧕ߩవⴕ⎇ⓥࠍෳ⠨ߦߒߡ㧘એਅߩ㗄⋡ߦኻߒߡಽᨆࠍⴕ
ߞߚ㧚 
1㧕 ✚⒖േ〒㔌 㧔km㧕 
2㧕 ✚⒖േ〒㔌ߦኻߔࠆฦ⒳⒖േࠬࡇ࡯࠼ߢߩ⒖േ〒㔌㧔km㧕 
࡮ Standing 0~2 km·h-1㧦St 
2䌭
Fixed cameraFixed camera
Control camera
Fig. 5-1-2. Filming procedure of Pre and Post games.
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࡮ Walking 2~7 km·h-1㧦W 
࡮ Jogging 7~9 km·h-1㧦Jog 
࡮Low-speed running 9~13 km·h-1㧦LS 
࡮High-intensity running > 13 km·h-1㧦HIR 
3㧕 ೨ඨߦኻߔࠆᓟඨߩ✚⒖േ〒㔌ߩૐਅ₸㧔%㧕 
 
F ࡄࡈࠜ࡯ࡑࡦࠬ࠹ࠬ࠻  
Yo-YoIR2 test 
 Yo-YoIR2 testߩ᷹ቯߪ╙ 2┨ߦ⸥タߒߚᣇᴺߢⴕߞߚ㧚 
 
ࠬࡊ࡝ࡦ࠻࠹ࠬ࠻ 
 20mࠬࡊ࡝ࡦ࠻࠲ࠗࡓߩ᷹ቯߪ㧘╙ 2┨ߦ⸥タߒߚᣇᴺߢⴕߞߚ㧚 
 
G ⛔⸘ 
 ฦ࠺࡯࠲ߪᐔဋ୯rᮡḰ஍Ꮕߢ␜ߒ㧘ኻᔕߩ޽ࠆ tᬌቯ㧔paired t-test㧕ࠍ↪޿ߡᬌ
⸛ࠍⴕߞߚ㧚᦭ᗧ᳓Ḱߪ 5%ᧂḩߣߒߚ㧚 
 
5.1.3 ⚿ᨐ 
A ࠥ࡯ࡓਛߩࡈࠖࠫࠞ࡞ࡄࡈࠜ࡯ࡑࡦࠬ 
ࠥ࡯ࡓਛߩࡈࠖࠫࠞ࡞ࡄࡈࠜ࡯ࡑࡦࠬಽᨆߪ Pre Gߣ Post Gߦ 90ಽ㑆ోߡ಴႐ߒߚ
ㆬᚻ 10ฬࠍኻ⽎ߣߒߡⴕߞߚ㧚 
1㧕 ✚⒖േ〒㔌 
 Pre G߅ࠃ߮ Post Gߦ߅ߌࠆ✚⒖േ〒㔌ߩᄌേࠍ Fig. 5-1-3ߦ␜ߔ㧚 
Pre Gߩ೨ඨ㧘ᓟඨ㧘ว⸘ߩ✚⒖േ〒㔌ߪߘࠇߙࠇ㧘5.5 ± 0.6 km㧘4.9 ± 0.7 km㧘10.4 
± 1.1 kmߢ޽ࠅ㧘Post Gߪ 5.1 ± 0.5 km㧘4.6 ± 0.4 km㧘9.7 ± 0.8 kmߢ޽ߞߚ㧚Pre G
ߣᲧセߒߡ Post Gߩ೨ඨߣว⸘ߦ߅ߌࠆ✚⒖േ〒㔌߇᦭ᗧߥૐਅࠍ␜ߒߚ㧔p < 0.05㧕
߇㧘ᓟඨߩ✚⒖േ〒㔌ߦ᦭ᗧߥᄌൻߪ⹺߼ࠄࠇߥ߆ߞߚ㧚 
2㧕 ✚⒖േ〒㔌ߦኻߔࠆฦ⒳⒖േࠬࡇ࡯࠼ߢߩ⒖േ〒㔌 
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 ✚⒖േ〒㔌ߦኻߔࠆฦ⒳⒖േࠬࡇ࡯࠼ߢߩ⒖േ〒㔌ߩᄌേࠍ Fig. 5-1-4ߦ␜ߔ㧚Pre 
GߣᲧセߒߡPost Gߦ߅ߌࠆWalkingߢߩ⒖േ〒㔌߇᦭ᗧߦ㜞୯ࠍ␜ߒߚ㧔p < 0.05㧕㧚
෻ኻߦ㧘Jogging߅ࠃ߮ HIRߢߩ⒖േ〒㔌ߪ Post Gߦ߅޿ߡ᦭ᗧߦૐ୯ࠍ␜ߒߚ㧔p < 
0.05㧕㧚 
3㧕 ೨ඨߦኻߔࠆᓟඨߩ✚⒖േ〒㔌ߩૐਅ₸㧔%㧕 
 ೨ඨߦኻߔࠆᓟඨߩ✚⒖േ〒㔌ߩૐਅ₸ߪ Pre G㧘Post Gߢߘࠇߙࠇ 10.5 ± 1.1%㧘
9.2 ± 0.8%ߢ޽ࠅਔ⟲㑆ߦ߅޿ߡ᦭ᗧߥᏅߪ⹺߼ࠄࠇߥ߆ߞߚ㧚 
 
B Yo-YoIR2 test 
 2 ㅳ㑆ߩ TR ߩਛᢿߦࠃߞߡ㧘Yo-YoIR2 test ࡄࡈࠜ࡯ࡑࡦࠬߪ᦭ᗧߦૐਅߔࠆߎߣ
߇⏕⹺ߐࠇߚ㧔850 ± 109 m vs 695 ± 77 m, p < 0.05, Fig. 5-1-5㧕㧚  
   
C 20 mࠬࡊ࡝ࡦ࠻࠲ࠗࡓ 
 2ㅳ㑆ߩ TRߩਛᢿߦࠃߞߡ㧘20 mࠬࡊ࡝ࡦ࠻࠲ࠗࡓߪ᦭ᗧߦૐਅߔࠆߎߣ߇⏕⹺
ߐࠇߚ㧔3.14 ± 0.1 sec vs 3.21 ± 0.1 sec, p < 0.05, Fig. 5-1-6㧕㧚 
 
5.1.4 ⠨ኤ 
 ᧄ⎇ⓥߪ 2ㅳ㑆ߩ TRߩਛᱛ߇㧘ࠥ ࡯ࡓਛߩࡈࠖࠫࠞ࡞ࡄࡈࠜ࡯ࡑࡦࠬ㧘Yo-YoIR2㧘
ࠬࡊ࡝ࡦ࠻ࡄࡈࠜ࡯ࡑࡦࠬߦਈ߃ࠆᓇ㗀ࠍᬌ⸛ߔࠆߎߣࠍ⋡⊛ߣߒߚ㧚ߎࠇࠄߩࡄࡈࠜ
࡯ࡑࡦࠬߪ 2ㅳ㑆ߩ TRߩਛᱛߩᓇ㗀ࠍฃߌߡૐਅߔࠆน⢻ᕈ߇␜ໂߐࠇߚ㧚ߒ߆ߒ㧘
೨ඨߦኻߔࠆᓟඨߩ✚⒖േ〒㔌ߩૐਅ₸ߦ㑐ߒߡߪ㧘ਔ⹜ว㑆ߢ᦭ᗧߥᄌൻࠍ⹺߼ߥ߆
ߞߚ㧚⪺⠪ߩ⍮ࠆ㒢ࠅߢߪ㧘ࠨ ࠶ࠞ࡯ㆬᚻߩࡈࠖࠫࠞ࡞ࠦࡦ࠺࡚ࠖࠪࡦߩᄌേࠍࠥ࡯ࡓ
ਛߩࡈࠖࠫࠞ࡞ࡄࡈࠜ࡯ࡑࡦࠬߣࡈࠖࠫࠞ࡞࠹ࠬ࠻ࡄࡈࠜ࡯ࡑࡦࠬߩਔⷞὐ߆ࠄᬌ⸛
ߒߚ଀ߪߥߊ㧘㕖Ᏹߦ㊀ⷐߥ⍮⷗ߢ޽ࠆߣ⠨߃ࠄࠇࠆ㧚 
 2010ᐕߦⴕࠊࠇߚ㧘2010 FIFA World cup South AfricaTM ᄢળߦ߅ߌࠆฦㆬᚻߩ⒖
േ〒㔌ߦ㑐ߔࠆႎ๔㧔FIFA㧘2011㧕ߢߪ㧘1⹜วߦ߅ߌࠆ✚⒖േ〒㔌ߪ 10ޯ11 kmߢ
޽ࠆߎߣ߇␜ໂߐࠇߡ޿ࠆ㧚᰷ Ꮊ࠻࠶ࡊ࡟ࡌ࡞ߩࠨ࠶ࠞ࡯ㆬᚻࠍኻ⽎ߣߒߚవⴕ⎇ⓥߦ
߅޿ߡ߽㧘୘ੱᏅߪ޽ࠆ߇㧘⹜วਛߩ✚⒖േ〒㔌ߪ 10 km೨ᓟߢ޽ࠆߎߣ߇␜ໂߐࠇ
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Fig. 5-1-3. Changes in distance covered  during a match before
and  after 2 weeks training cessation.
Data are mean 㫧 SD. * : p < 0.05. 
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Fig. 5-1-4. Changes in locomotors categories before and after 2 weeks
training cessation.
Data are mean 㫧 SD. * : p < 0.05. 
S ; standing, W ; walking, J ; jogging, LS ; low-speed running,
HIR ; high-intensity running.
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Fig. 5-1-5. Changes in Yo-YoIR2 before and after 2 weeks
training cessation.
Data are mean 㫧 SD. * : p < 0.05. 
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Fig. 5-1-6. Changes in 20m sprint time before and after2 weeks
training cessation. 
Data are mean 㫧 SD. * : p < 0.05. 
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ߡ޿ࠆ㧔Mohr et al., 2003㧕㧚৻ᣇ㧘GPSࠍ↪޿ߚࠬࡍࠗࡦ࡝࡯ࠣ 2ㇱ߅ࠃ߮ 3ㇱߦᚲ
ዻߔࠆㆬᚻߩ⒖േ〒㔌ߪ㧘ߎࠇࠄߩ୯ࠃࠅ⧯ᐓૐ޿୯ߢ޽ࠆߎߣ߇ႎ๔ߐࠇߡ޿ࠆ
㧔Randers et al., 2010㧕㧚ߎࠇࠄߩႎ๔߆ࠄ㧘ᧄ⎇ⓥߩⵍ㛎⠪㧔Pre Gߦ߅ߌࠆ✚⒖േ
〒㔌߇ 10.4 km㧕ߪ࠻࠶ࡊ࡟ࡌ࡞ߩㆬᚻ߇ታ㓙ߩ⹜วߢ⒖േߔࠆ〒㔌ߣᲧセߒߚ႐วߦ㧘
⪺ߒߊഠࠆ୯ߢߪߥ߆ߞߚߣ⠨߃ࠄࠇࠆ㧚  
 ᧄ⎇ⓥߩ⚿ᨐ㧘2ㅳ㑆ߩ TRߩਛᱛߦࠃߞߡ⹜วਛߦ߅ߌࠆࡈࠖࠫࠞ࡞ࡄࡈࠜ࡯ࡑࡦ
ࠬ㧔✚⒖േ〒㔌߅ࠃ߮ HIR㧕ߪ᦭ᗧߦૐਅߔࠆߎߣ߇␜ໂߐࠇߚ㧚⹜วਛߦ߅ߌࠆࡈ
ࠖࠫࠞ࡞ࡄࡈࠜ࡯ࡑࡦࠬ߇ૐਅߒߚⷐ࿃ߪ㧘TRߩਛᱛߦࠃࠆࡈࠖࠫࠞ࡞ࠦࡦ࠺࡚ࠖࠪ
ࡦߩᄌേ߿ᛛⴚ࡟ࡌ࡞߳ߩᓇ㗀㧘߅ࠃ߮⹜วዷ㐿ߥߤ߇ߘߩⷐ࿃ߣߒߡ⠨߃ࠄࠇࠆ㧚 
 Pre G ߅ࠃ߮ Post G ߩਔ⹜วߦ 90 ಽ㑆ࠍㅢߒߡ಴႐ߒߚ 5 ฬߩㆬᚻߦ߅޿ߡ㧘
Yo-YoIR2 testࡄࡈࠜ࡯ࡑࡦࠬ߇ 15.9%ૐਅߒߚὐ߿㧘Post Gߦ߅޿ߡㆇേ⺃⊒ᕈ╭∨
ᡨ㧔޿ࠊࠁࠆ⿷߇ߟࠆ⁁ᘒ㧕ࠍ⸷߃ߚㆬᚻ߇޿ߚߎߣߪ㧘ࡈࠖࠫࠞ࡞ࠦࡦ࠺࡚ࠖࠪࡦ߇
ૐਅߒߚߎߣߣ㑐ㅪߔࠆน⢻ᕈ߇޽ࠆ㧚߹ߚ 2ㅳ㑆ߩ TRߩਛᢿ߇ Yo-YoIR2 testࡄࡈ
ࠜ࡯ࡑࡦࠬࠍ᦭ᗧߦૐਅߐߖߚߣ޿߁ႎ๔㧔Christensen et al., 2010㧕߿㧘૕ജ࡟ࡌ࡞
ߩะ਄ߦࠃߞߡ⹜วਛߩ✚⒖േ〒㔌߇Ⴧടߒߚߣ޿߁ႎ๔㧔Helgerud et al., 2001㧕ࠍ
⠨ᘦߔࠆߣ㧘TRߩਛᱛߦࠃࠆࡈࠖࠫࠞ࡞ࠦࡦ࠺࡚ࠖࠪࡦߩૐਅ߇ࠥ࡯ࡓਛߩࡈࠖࠫࠞ
࡞ࡄࡈࠜ࡯ࡑࡦࠬߩૐਅߩⷐ࿃ߩ 1ߟߣߒߡផኤߢ߈ࠆ㧚 
 ৻ᣇ㧘2ㅳ㑆ߩ TRߩਛᱛߦࠃߞߡ Yo-YoIR2 testࡄࡈࠜ࡯ࡑࡦࠬ߅ࠃ߮ࠬࡊ࡝ࡦ࠻
࠲ࠗࡓ߽ࠥ࡯ࡓਛߩࡈࠖࠫࠞ࡞ࡄࡈࠜ࡯ࡑࡦࠬห᭽㧘ૐਅߔࠆ௑ะ߇␜ໂߐࠇߚ㧚⹜ว
ਛߦ߅ߌࠆ HIRߩ㊀ⷐᕈ߇␜ໂߐࠇߡ޿ࠆ⃻ઍࠨ࠶ࠞ࡯ߦ߅޿ߡ㧘Yo-YoIR2 testࡄࡈ
ࠜ࡯ࡑࡦࠬߥߤߦઍ⴫ߐࠇࠆ㜞ᒝᐲ㑆ᰳ⊛⢻ജߩࠦࡦ࠺࡚ࠖࠪ࠾ࡦࠣߩ⦟ߒᖡߒ߇㧘ㆬ
ᚻߩࠥ࡯ࡓࡄࡈࠜ࡯ࡑࡦࠬࠍᏀฝߔࠆⷐ࿃ߩ 1ߟߢ޽ࠆߎߣߪุ߼ߥ޿㧚ᧄ⎇ⓥߦ߅ߌ
ࠆⵍ㛎⠪㧘ฦㆬᚻ୘ੱߩ Yo-YoIR2 test ࡄࡈࠜ࡯ࡑࡦࠬߩૐਅ₸ߣ㧘TR ਛᱛ೨ߩ
Yo-YoIR2 testࡄࡈࠜ࡯ࡑࡦࠬߣߩ㑐ଥࠍᬌ⸛ߒߚ⚿ᨐ㧘Preߩ Yo-YoIR2 testߩ⚿ᨐ߇
⦟޿ㆬᚻ߶ߤ㧘TRਛᱛᓟߩૐਅ₸߇ᄢ߈ߊߥࠆ௑ะ߇␜ߐࠇߚ㧔Fig. 5-1-7, r = 0.68, p 
= 0.06㧕㧚ߎߩ⚿ᨐߪ㧘ࠨ ࠶ࠞ࡯ㆬᚻࠍ฽߻ࠕࠬ࡝࡯࠻ߩࡈࠖࠫࠞ࡞ࠦࡦ࠺࡚ࠖࠪࡦߪ㧘
TRߩᒝᐲ߿㗫ᐲߩᓇ㗀ࠍฃߌᢅᗵߦᄌേߔࠆߣ޿߁ Krustrup et al.㧔2006㧕߿Mujika 
et al.㧔2001㧕ߩႎ๔ࠍᡰᜬߔࠆ⚿ᨐߢ޽ࠆߣ⠨߃ࠄࠇࠆ㧚ࠪ࡯࠭ࡦਛߩᢙㅳ㑆න૏ߩ
26 
ᓇߥ߈ᄢߦࠬࡦࡑ࡯ࠜࡈࡄࡓ࡯ࠥߩᓟ㐿ౣว⹜㧘ߪߢ╙ᰴࠣࡦ࠾࡚ࠪࠖ࠺ࡦࠦߩᦼᢿਛ
 㧚ߚߞߥߣᨐ⚿ࠆߖߐᗐ੍ࠍߣߎࠆ߃ਈࠍ㗀
ࡦࠦ࡞ࠞࠫࠖࡈࠆߌ߅ߦ㑆ᦼᢿਛߩ㑆ᦼ⍴㧘ߡ߃߹〯ࠍᨐ⚿ߚࠇࠄᓧߢⓥ⎇ᧄ㧘ᓟ੹ 
 㧚ߚࠇࠄ߃⠨߇ᕈⷐᔅ߁ⴕࠍ⸛ᬌߩRT ߥല᦭㧘ߦὑߋ㒐ࠍਅૐߥ᏷ᄢߩࡦ࡚ࠪࠖ࠺
  
 ⺰⚿ 5.1.5
ࠆߌ߅ߦਛࡓ࡯ࠥߩᚻㆬ࡯ࠞ࠶ࠨߪᱛਛߩRT ࠆߌ߅ߦᦼࠣࡦ࠾࡯࡟࠻ࡈࠝߩ㑆ㅳ2 
ߣߎࠆߖߐਅૐߦᗧ᦭ࠍࠬࡦࡑ࡯ࠜࡈࡄࠣࡦ࠾ࡦ࡜ᐲᒝ㜞㧘ࠬࡦࡑ࡯ࠜࡈࡄ࡞ࠞࠫࠖࡈ
㧚ߚࠇߐໂ␜߇
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Fig. 5-1-7.  Correlation plots of the relationship between Yo-YoIR2 (Pre) 
and reduction rate (%) of Pre- to Post-Yo-YoIR2 . 
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5.2 TR㊂ߩᷫዋ߇㜞ᒝᐲ࡜ࡦ࠾ࡦࠣࡄࡈࠜ࡯ࡑࡦࠬߦਈ߃ࠆᓇ㗀㧔ታ㛎 3-2㧕 
 
5.2.1 ⋡⊛ 
 ታ㛎 3-1ߦ߅޿ߡ㧘2ㅳ㑆ߩ TRߩਛᱛߦࠃߞߡ㜞ᒝᐲ㑆ᰳ⊛࡜ࡦ࠾ࡦࠣࡄࡈࠜ࡯ࡑ
ࡦࠬ߅ࠃ߮ࠥ࡯ࡓਛߩࡈࠖࠫࠞ࡞ࡄࡈࠜ࡯ࡑࡦࠬ߇ૐਅߔࠆน⢻ᕈࠍ␜ߒߚ㧚 
 ᧄ⎇ⓥߪ㧘3 ㅳ㑆ߩࠝࡈ࠻࡟࡯࠾ࡦࠣᦼߦ߅ߌࠆ TR ㊂ߩᷫዋ㧘߹ߚߪਛᱛ߇
Yo-YoIR2 testࡄࡈࠜ࡯ࡑࡦࠬ߅ࠃ߮ࠬࡊ࡝ࡦ࠻ࡄࡈࠜ࡯ࡑࡦࠬߦߤߩࠃ߁ߥᓇ㗀ࠍਈ
߃ࠆ߆ᬌ⸛ߔࠆ㧚 
 
5.2.2 ኻ⽎߅ࠃ߮ᣇᴺ 
A ኻ⽎ 
 JFL ߦᚲዻߔࠆ 13 ฬߩ࠮ࡒࡊࡠࡈࠚ࠶࡚ࠪ࠽࡞ࠨ࠶ࠞ࡯ㆬᚻߣ㑐᧲ᄢቇ࡝࡯ࠣߦᚲ
ዻߔࠆᄢቇࠨ࠶ࠞ࡯ㆬᚻ 16ฬࠍኻ⽎ߣߒߚ㧚ⵍ㛎⠪ߪ㧘ㅳߦ 6ᣣ㑆ߩᵴേᣣߩ߁ߜ 1
ᣣߪ౏ᑼᚢ߹ߚߪ✵⠌⹜วߢ޽ࠅ㧘1ᣣߩ✵⠌ᤨ㑆ߪ⚂ 120ಽߢ޽ߞߚ㧚 
 ታ㛎ߦ㓙ߒߡⵍ㛎⠪ߦߪචಽߥ⺑᣿ࠍⴕߞߚ਄ߢ㧘หᗧᦠߩࠨࠗࡦࠍ᳞߼, 
ታ㛎ෳടߩหᗧࠍᓧߚ㧚ߎߩታ㛎ߪ┙ᢎᄢቇ୶ℂຬળߦߡᛚ⹺ࠍᓧߚ㧚 
 
B ታ㛎ࡊࡠ࠻ࠦ࡞ 
 ࠝࡈ࠻࡟࡯࠾ࡦࠣᦼߦ߅ߌࠆ TR ㊂ߩᷫዋ߿ਛᢿ߇ࠨ࠶ࠞ࡯ㆬᚻߩ૕ജߦਈ߃ࠆᓇ
㗀ࠍᬌ⸛ߔࠆߚ߼ߦ㧘ฦ࡝࡯ࠣᚢߩ⚳ੌ⋥ᓟߩ 3 ㅳ㑆ࠍታ㛎ᦼ㑆ߣߒߚ㧚29 ฬߩⵍ㛎
⠪ࠍ㧘ㆡᐲߥ࡜ࡦ࠾ࡦࠣࠍⴕ߁⟲㧔R⟲, n = 13 ; age 23.3 ± 2.8 years, height 175.0 ± 
5.0 cm, body mass 67.0 ± 5.0 kg㧕㧘ࡊ࡜ࠗࠝࡔ࠻࡝࠶ࠢ TRࠍⴕ߁⟲ 㧔P⟲, n = 11 ; age 
22.7 ± 2.4 years, height 175.4 ± 5.1 cm, body mass 68.8 ± 9.1 kg㧕㧘߅ࠃ߮ TRࠍోߊ
ⴕࠊߥ޿ࠦࡦ࠻ࡠ࡯࡞⟲㧔C, n = 5 ; age 22.0 ± 0.0 years, height 174.4 ± 3.8 cm, body 
mass 64.0 ± 2.4 kg㧕ߩ 3⟲ߦಽߌ㧘ታ㛎ᦼ㑆೨㧔Pre㧕ᓟ㧔Post㧕ߢ Yo-YoIR2 test㧘
20mࠬࡊ࡝ࡦ࠻࠹ࠬ࠻߅ࠃ߮り૕⚵ᚑߩ⸘᷹ࠍⴕߞߚ㧚 
 R⟲࡮P⟲ߣ߽ߦㅳߦ 2ᣣߩ TRࠍⴕ޿㧘TRᤨ㑆ߪ࠙ࠜ࡯ࡒࡦࠣࠕ࠶ࡊߣࠢ࡯࡝ࡦ
ࠣ࠳࠙ࡦࠍ฽߼ 60ಽ⒟ᐲߣߒߚ㧚ฦ TRߣࡈࠖ࡯࡞࠼࠹ࠬ࠻ߩታᣉߪ 19:00߆ࠄ 20:00
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㑆ߩ㧕ᚻㆬ࡯ࠞ࠶ࠨቇᄢ㧔00:61 ࠄ߆ 00:51 ߮ࠃ߅㧘㧕ᚻㆬ࡞࠽࡚ࠪ࠶ࠚࡈࡠࡊࡒ࠮㧔
ࠇࠄ߃⠨ߣࠆ߃ਈࠍ㗀ᓇߦ㛎ታߪ⟲࡞࡯ࡠ࠻ࡦ 㧘ࠦߒߣ↱⥄ߪ᳓㘶ߩਛ⠌✵㧚ߚߞⴕߦ
 㧚ߚߒ␜ᜰߦ߁ࠃࠆߌㆱߪേㆇ޿ߒỗࠆ
 
 ࡓ࡜ࠣࡠࡊRT C
 㧕⟲R㧔⟲RT ࠣࡦ࠾ࡦ࡜
㧘ߜ┙వߦRT㧚ߚߒߦ߁ࠃ޿ߥࠄߥߣᣣ2 ߚߒ⛯ㅪ㧘ߒߣᣣ2 ߦㅳߪRT ࠣࡦ࠾ࡦ࡜ 
㧕erP㧔tset 2RIoY-oY ߪRT㧚ߚߞⴕࠍࡊ࠶ࠕࠣࡦࡒ࡯ࠜ࠙ߩ㑆ಽ51 ߢ⥄ฦߪ⠪㛎ⵍ
ਛࠣࡦ࠾ࡦ࡜㧚ߚߒߣࠣࡦ࠾ࡦ࡜ߩ㑆ಽ03㧘ߢᐲᒝߩ%08-07 ߩᢙᜉᔃᄢᦨࠆߌ߅ߦᤨ
߃ⴕࠍࠣࡦ࠾ࡦ࡜ࠄ߇ߥߒ⹺⏕ࠍᢙᜉᔃߢ㧕dnalniF ,raloP ,004 SR㧔⸘ᜉᔃᑼ✢ήߪ
ࠊᕁߣߔ߷෸ࠍ㗀ᓇߦ㛎ታ㧘޿ⴕࠍࡦ࠙࠳࡞࡯ࠢ⥄ฦߪᓟੌ⚳RT㧚ߚߒᘦ㈩ߦ߁ࠃࠆ
 㧚ߚߒᱛ⑌ࠍߣߎ߁ⴕࠍRT ߩઁߩߘࠆࠇ
 
 㧕⟲P㧔⟲RT ࠢ࠶࡝࠻ࡔࠝࠗ࡜ࡊ
RT㧚ߚߒߦ߁ࠃ޿ߥࠄߥߣᣣ2 ߚߒ⛯ㅪ㧘ߒߣᣣ2 ߦㅳߪRT ࠢ࠶࡝࠻ࡔࠝࠗ࡜ࡊ 
⠪㛎ⵍߪRT ࠢ࠶࡝࠻ࡔࠝࠗ࡜ࡊ㧚ߚߞⴕࠍࡊ࠶ࠕࠣࡦࡒ࡯ࠜ࠙ߢ⥄ฦߪ⠪㛎ⵍߦ೨ߩ
 㧚ߚߒ↪ណ㘃⒳2 ࠍRT ࠆ޿ߡߞⴕߢࡦ࠭࡯ࠪ࡯࡜ࡘࠡ࡟߇
ߩࡦ࡯ࠦߩᧄ2 ࠆ޽ߦⷺኻ㧘ߒ⟎㈩ߦဳሼචࠍࡦ࡯ࠦߩmc 06 ߐ㜞㧘ߪRT ߩ⋡ߟ1 
ⴕ࿁01 ࠍࡊࡦࡖࠫ⛯ㅪߦࠅ๟⸘ᤨࠍㇱ਄㧘ᓟߚߒ⟎⸳ࠍ࡯ࡃߩ⵾ࠢ࠶࠴ࠬ࡜ࡊߦㇱ਄
ߒ⛯⛮࠻࠶࠮ 3㧘ߒߣ࠻࠶࠮ 1 ࠍߣߎ߁ⴕ࿁ 2 ࠍ RT ߩߎ㧘ߺᝋࠍᕷભߩ⑽ 03㧚ߚߞ
 㧚㧕ࡊࡦࡖࠫߩ࿁06 ⸘ว㧔ߚߒߣ㑆ಽ2 ߪ࠻ࠬ࡟ࠆߌ߅ߦ㑆࠻࠶࠮㧚ߚߞⴕߡ
޿↪ࠍ㧕m 5.61㧔ࡦࠗ࡜ߩะᣇ❑ߩࠕ࡝ࠛ࡯ࠖ࠹࡞࠽ࡍߩ႐࡯ࠞ࠶ࠨߪRT ߩ⋡ߟ2 
ࠛ࡯ࠖ࠹࡞࠽ࡍߢࡊࡦࡖࠫࠣࡦࠖ࠺࠙ࡃߪ⠪㛎ⵍ㧚ߚߒߣࡊࡦࡖࠫࠣࡦࠖ࠺࠙ࡃ߁ⴕߡ
ੌ⚳RT㧚ߚߞⴕ࠻࠶࠮3㧘ߺ᜽ࠍᕷભߩ㑆ಽ2 ࠍRT ࠆߔ㧕m 5.61 u 2㧔ᓳᓔࠍࠕ࡝
ߣࠆ߃ਈࠍ㗀ᓇߦᨐ⚿ߩ㛎ታߪਛ㑆ᦼ㛎ታ㧚ߚߞⴕᐲ⒟ಽ01 ࠍࡦ࠙࠳࡞࡯ࠢ⥄ฦ㧘ᓟ
 㧚ߚߒ␜ᜰߦ߁ࠃࠆ߃បࠍᣉታߩRT ߩઁߩߘ㧘ࠆࠇࠄ߃⠨
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 ታ㛎ᦼ㑆ਛߦ߅޿ߡታ㛎ߦᓇ㗀ࠍਈ߃ࠆߣ⠨߃ࠄࠇࠆㆇേࠍⴕࠊߥ޿ࠃ߁ߦᜰ␜ߒ
ߚ㧚 
 
D ࡄࡈࠜ࡯ࡑࡦࠬ࠹ࠬ࠻  
Yo-YoIR2 test 
 Yo-YoIR2 testߩ᷹ቯߪ╙ 2┨ߦ⸥タߒߚᣇᴺߢⴕߞߚ㧚 
 
ࠬࡊ࡝ࡦ࠻࠹ࠬ࠻ 
 20mࠬࡊ࡝ࡦ࠻࠲ࠗࡓߩ᷹ቯߪ㧘╙ 2┨ߦ⸥タߒߚᣇᴺߢⴕߞߚ㧚 
 
E ⛔⸘ 
 ࠝࡈ࠻࡟࡯࠾ࡦࠣᦼߦ߅ߌࠆ TRߩലᨐߩᏅ⇣ࠍᬌ⸛ߔࠆߚ߼㧘ฦ TR߹ߚߪ TRߩ
ਛᢿ߇ Yo-YoIR2 test㧘20mࠬࡊ࡝ࡦ࠻࠹ࠬ࠻߅ࠃ߮り૕⚵ᚑߦਈ߃ࠆᓇ㗀ࠍᬌ⸛ߒߚ
ᓟ㧘ฦ TR⟲ߩᄌൻ₸ߦᏅ߇޽ࠆ߆ᬌ⸛ߒߚ㧚 
 ⛔⸘ಣℂߦవ┙ߜ㧘࠺࡯࠲ߩᱜⷙᕈߩᬌቯࠍ Kolmogorov-Smirnov test ߅ࠃ߮ᱜⷙ
ᱷᏅࡊࡠ࠶࠻ࠍ↪޿ߡ್ᢿࠍⴕߞߚ㧚ᱜⷙᕈߩ઒ቯ߇┙⸽ߐࠇߚ႐วߪ㧘ಽᢔಽᨆߦࠃ
ࠆᚻᴺࠍ↪޿ߚ㧚߹ߚ㧘઒ߦᱜⷙᕈߩᬌቯ߇┙⸽ߐࠇߥ߆ߞߚ႐วߪ㧘ࡁࡦࡄ࡜ࡔ࠻࡝
࠶ࠢߦࠃࠆᬌቯࠍⴕߞߚ㧚  
 TR ലᨐߩᬌቯߦߪ 2 ర㈩⟎ߩಽᢔಽᨆࠍ↪޿㧘੤੕૞↪ߩ᦭ήࠍᬌቯߒߚ㧚ฦ TR
⟲ߦ߅ߌࠆᄌൻ₸ߩᬌ⸛ߦߪ Krusukal-Wallis testࠍ↪޿ߡᬌ⸛ࠍⴕߞߚ㧚᦭ᗧ᳓Ḱߪ
5%ᧂḩߣߒߚ㧚࠺࡯࠲ߪᐔဋ୯rᮡḰ஍Ꮕߢ␜ߒߚ㧚 
 
5.2.3 ⚿ᨐ 
 ታ㛎ᦼ㑆೨ᓟߩ R㧘P㧘Cฦ⟲ߦ߅ߌࠆ Yo-YoIR2 testࡄࡈࠜ࡯ࡑࡦࠬߩ⚿ᨐࠍ Fig. 
5-2-1ߦ␜ߔ㧚Yo-YoIR2 testࡄࡈࠜ࡯ࡑࡦࠬߩᄌേߦ߅޿ߡ㧘TRߦࠃࠆ᦭ᗧߥ੤੕૞
↪ߪ⹺߼ࠄࠇߥ߆ߞߚ㧚 
ࠇߥ߆ߞߚ㧚 
 ታ㛎ᦼ㑆೨ᓟߩ R㧘P㧘Cฦ⟲ߦ߅ߌࠆ㧘20 mࠬࡊ࡝ࡦ࠻࠹ࠬ࠻ߩ⚿ᨐࠍ Fig. 5-2-2
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ߦ␜ߔ㧚20 m ࠬࡊ࡝ࡦ࠻࠲ࠗࡓߩᄌേߦ߅޿ߡ㧘TR ߦࠃࠆ᦭ᗧߥ੤੕૞↪ߪ⹺߼ࠄ
ࠇߥ߆ߞߚ㧚
 ታ㛎ᦼ㑆೨ᓟߦ߅ߌࠆฦ⟲ߩ Yo-YoIR2 testࡄࡈࠜ࡯ࡑࡦࠬ㧘20 mࠬࡊ࡝ࡦ࠻࠹ࠬ
࠻ߩᄌൻ₸ࠍᬌ⸛ߒߚ⚿ᨐ㧘ߘߩᄌേߦ᦭ᗧߥᏅߪ⹺߼ࠄࠇߥ߆ߞߚ㧚 
 
5.2.4 ⠨ኤ 
 ᧄ⎇ⓥߩ⚿ᨐ㧘3ㅳ㑆ߩታ㛎ᦼ㑆ߦ߅ߌࠆ࡜ࡦ࠾ࡦࠣ TR⟲߅ࠃ߮ࡊ࡜ࠗࠝࡔ࠻࡝࠶
ࠢ TR⟲ߪ㧘TRࠍⴕࠊߥ߆ߞߚࠦࡦ࠻ࡠ࡯࡞⟲ߣᲧセߒߡ㧘Yo-YoIR2 testࡄࡈࠜ࡯ࡑ
ࡦࠬ߅ࠃ߮ࠬࡊ࡝ࡦ࠻࠲ࠗࡓߦ᦭ᗧߥ TRലᨐࠍ⹺߼ߥ߆ߞߚ㧚ߎߩ⚿ᨐߪ㧘ࠨ࠶ࠞ࡯
ㆬᚻࠍኻ⽎ߣߒߚ㧘ࠝࡈ࠻࡟࡯࠾ࡦࠣᦼߦ߅ߌࠆ TRߩᷫዋ߇ Yo-YoIR2ߦਈ߃ࠆᓇ㗀
ࠍ␜ߒߚᆎ߼ߡߩ⍮⷗ߢ޽ࠆ㧚 
 Krustrup et al.㧔2006㧕ߦࠃࠆߣ㧘Yo-YoIR2ߩ⚿ᨐߪ࠹ࠬ࠻ೋᦼᲑ㓏㧔< 280 m㧕
ߢߩⴊਛ੃㉄୯ߣ᦭ᗧߥ⋧㑐߇޽ࠆߎߣ߇ႎ๔ߐࠇߡ޿ࠆ㧚ᓥߞߡ Yo-YoIR2 testࡄࡈ
ࠜ࡯ࡑࡦࠬߩ⛽ᜬߦߪ㧘ᦨᄢਅㆇേᤨߦ߅ߌࠆⴊਛ੃㉄ᔕ╵ࠍ⛽ᜬߔࠆᒝᐲߢߩ TR߇
᦭ലߢ޽ࠆน⢻ᕈ߇⠨߃ࠄࠇࠆ㧚Rietjens et al.㧔2001㧕ߪ 3ㅳ㑆ߦࠊߚࠅ㧘ㅳߦ 3ᣣ㧘
1࿁ 2ᤨ㑆㧘ᦨᄢ㉄⚛៨ข㊂ߩ 68 %ᒝᐲߢߩ㑆ᰳ⊛ࠨࠗࠢ࡝ࡦࠣ TR߇㧘ࠨࠗࠢ࡝ࡦ
ࠣࡄࡈࠜ࡯ࡑࡦࠬߣᦨᄢਅㆇേᤨߦ߅ߌࠆ੃㉄ᔕ╵ߩ⛽ᜬߦ᦭ലߢ޽ߞߚߎߣࠍႎ๔
ߒߡ޿ࠆ㧚৻ᣇ㧘4 ㅳ㑆ߦ߅ߌࠆᦨᄢ㉄⚛៨ข㊂ߩ 68.2 %ᒝᐲߢߩㅳ 3 ᣣߩ࡜ࡦ࠾ࡦ
ࠣ TRߢߪᦨᄢ㉄⚛៨ข㊂ߩ᦭ᗧߥᷫዋߪ⹺߼ߥ߆ߞߚ߇㧘ᦨᄢਅㆇേᤨߦ߅ߌࠆⴊਛ
੃㉄୯߇᦭ᗧߦ਄᣹ߒߚߣߩႎ๔㧔McConell et al., 1993㧕߇޽ࠆ㧚ߎࠇࠄߩ⚿ᨐࠍ⠨
ᘦߔࠆߣ㧘ᣣޘ⛮⛯ߒߡ TRࠍⴕߞߡ޿ࠆࠬࡐ࡯࠷ㆬᚻࠍኻ⽎ߣߒߚ⎇ⓥߦ߅ߌࠆ㧘TR
ߩ㊂㧔㗫ᐲ㧕߅ࠃ߮ᒝᐲߩᷫዋߦࠃࠆᦨᄢਅㆇേᤨߩⴊਛ੃㉄ᔕ╵ߦኻߔࠆᓇ㗀ߦ㑐ߒ
ߡߪ㧘৻⥌ߒߚ⷗⸃߇ᓧࠄࠇߡ޿ࠆߣߪ⸒޿㔍޿㧚ᧄ⎇ⓥߢߪ㧘ࠝࡈ࠻࡟࡯࠾ࡦࠣᦼ㑆
ߦ⚻㛎⊛ߦⴕࠊࠇߡ޿ࠆㆡᐲߥ࡜ࡦ࠾ࡦࠣ TR߇ Yo-YoIR2 testࡄࡈࠜ࡯ࡑࡦࠬߦਈ߃
ࠆᓇ㗀ࠍᬌ⸽ߔࠆߎߣࠍᦨఝవߣߒߚߎߣ߆ࠄ㧘ታ㓙ߩⴊਛ੃㉄୯ߩ᷹ቯߪⴕߞߡ߅ࠄ
ߕ㧘ߘߩᄌേߪਇ᣿ߢ޽ࠆ㧚ߒ߆ߒߥ߇ࠄᧄ⎇ⓥߢ↪޿ߚㆡᐲߥ࡜ࡦ࠾ࡦࠣ TR ߪ㧘3
ㅳ㑆ߩࠝࡈ࠻࡟࡯࠾ࡦࠣᦼ㑆ߦ߅ߌࠆ㧘Yo-YoIR2 testࡄࡈࠜ࡯ࡑࡦࠬߩ⛽ᜬߦኻߒߡ
᦭ലߢߪߥ޿น⢻ᕈ߇␜ߐࠇߚ㧚 
Fig. 5-2-1. Changes in Yo-YoIR2 in each group before (pre) and 
after (post) a three week period of reduced training.
Values are means 㫧 SD. R = running group, P = plyometric group, 
C = control group. There was no significant interaction (time  training).                        
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Fig. 5-2-2. Changes in 20 m sprint time in each group before (Pre) and
after (Post)  a three-week period of reduced training.
Values are means 㫧 SD. R = running group, P = plyometric group,
C = control group. There was no significant interaction (time  training).                  
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ࠢ࠶࡝࠻ࡔࠝࠗ࡜ࡊ㧘⟲RT ࠣࡦ࠾ࡦ࡜߽ߡ޿߅ߦേᄌߩࡓࠗ࠲࠻ࡦ࡝ࡊࠬm 02 ߚ߹
㧚ߚߞ߆ߥ߈ߢߪߣߎߔ␜ࠍᨐലRT ߥᗧ᦭ߡߒセᲧߣ⟲࡞࡯ࡠ࠻ࡦࠦ㧘ߦ߽ߣ⟲RT
ߐ⹺⏕߇ߣߎࠆߔਅᓑߦᗧ᦭ߪࡓࠗ࠲࠻ࡦ࡝ࡊࠬm02 ߽ߡ޿߅ߦ⸛ᬌࠆߌ߅ߦᨐലਥ
ૐ߇ࠬࡦࡑ࡯ࠜࡈࡄ࠻ࡦ࡝ࡊࠬ㧘ߡߞࠃߦᢿਛ߿ዋᷫߩ㊂RT ߩ㑆ㅳ3㧘ࠄ߆ߣߎߚࠇ
ᢿਛ߿ዋᷫߩ㊂RT㧘ߪߢⓥ⎇ⴕవ㧚ࠆࠇࠄ߃⠨ߣࠆ޽ߢᨐ⚿ࠆߔໂ␜ࠍᕈ⢻นࠆߔਅ
޿ߥ޿ߡࠇࠄᓧ߇⸃⷗ߚߒ⥌৻ߡ޿ߟߦ㗀ᓇߩ߳ࠬࡦࡑ࡯ࠜࡈࡄ࠻ࡦ࡝ࡊࠬࠆࠃߦ
㗫㧔㊂RT㧘ߐ㐳ߩ㑆ᦼᢿਛ㧘ߡߒߣ↱ℂߩߎ㧚㧕1002.la te ollaiD ;8991 .la te ogimA㧔
޿㧘߇ࠆࠇࠄ߃⠨ߡߒߣ࿃ේ߇ߣߎࠆߥ⇣߇ᕈ․ജ૕ߩ⠪㛎ⵍ㧘㧕ኈౝ㧔ᐲᒝRT㧘㧕ᐲ
߿ᨐല RT ࠆߔኻߦࠬࡦࡑ࡯ࠜࡈࡄ࠻ࡦ࡝ࡊࠬࠆߌ߅ߦᚻㆬ࡯ࠞ࠶ࠨ㧘߽ߡߒߦࠇߕ
 㧚ࠆ޽ߢⷐᔅ߇⸽ᬌࠆߥᦝ㧘ߊߥዋߪ๔ႎࠆߔ㑐ߦᱛਛߩRT
⠪㛎ⵍߩฬ5ߜ߁ߩฬ92㧘ߡ޿߅ߦቯ᷹ߩ2RIoY-oYߩerP㧘ߡ޿߅ߦ⠪㛎ⵍߩⓥ⎇ᧄ 
ࡄ tset 2RIoY-oYࠆߌ߅ߦtsoPߩ⠪㛎ⵍߩࠄࠇߎ㧘߇ߚߞ޽ߢᨐ⚿ࠆ߃⿥ࠍm 0001߇
௑޿߈ᄢ߇㊂ਅૐߩߘ㧘ߡߒセᲧߣᚻㆬߚߞ߆ߥ߃⿥ࠍm 0001ߢerP㧘ߪࠬࡦࡑ࡯ࠜࡈ
࡯ࠜࡈࡄ tset 2RIoY-oYߩerPߩߢ૕ో⠪㛎ⵍ㧘ߚ߹㧚㧕m 68 sv m 852㧔ߚࠇࠄ⷗߇ะ
 .giF㧔ࠇߐໂ␜߇ଥ㑐㑐⋧ߦ㑆ߩ⠪ਔ㧘ᨐ⚿ߚߒ⸛ᬌࠍ₸ਅૐࠆߌ߅ߦtsoPߣࠬࡦࡑ
㧚ߚࠇࠄᓧ߇ะ௑ࠆߔ⥌৻ߣ㧕7-1-5 .giF㧔ᨐ⚿ߩ1.3㗴⺖ⓥ⎇㧘㧕50.0 < p ,74.0 = r ,3-2-5
ߩᐲᒝ࡮㊂RT㧘ߤ߶ᚻㆬ޿⦟߇ᨐ⚿ߩࠬࡦࡑ࡯ࠜࡈࡄ tset 2RIoY-oY㧘ߪᨐ⚿ߩࠄࠇߎ
޿ߡߒໂ␜ࠍᕈ⢻นࠆߥߊ߈ᄢ߇วഀࠆࠇࠊߥ៊߇ࠬࡦࡑ࡯ࠜࡈࡄߩߘ㧘ߡߞࠃߦዋᷫ
 㧚߆߁ࠈߛ޿ߥߪߢߩࠆ
ߣࠣࡦ࠾ࡦ࡜ߥᐲㆡߩᣣ2ㅳ㧘ࠆߌ߅ߦ㑆ᦼࠣࡦ࠾࡯࡟࠻ࡈࠝߩ㑆ㅳ3㧘ᨐ⚿ߩⓥ⎇ᧄ 
tset 2RIoY-oY㧘ߡߒセᲧߣ⟲࡞࡯ࡠ࠻ࡦࠦ޿ߥࠊⴕࠍRT㧘ߪRTࠢ࠶࡝࠻ࡔࠝࠗ࡜ࡊ
㧚ߚߞ߆ߥߐ␜ࠍᨐലRTߥᗧ᦭ߦࠬࡦࡑ࡯ࠜࡈࡄ࠻ࡦ࡝ࡊࠬ߮ࠃ߅㧘ࠬࡦࡑ࡯ࠜࡈࡄ
ߐ⹺⏕߇ߣߎࠆߔਅૐߦᗧ᦭ߪᣇ෺ߡ޿߅ߦᓟ೨㑆ᦼ㛎ታ㧘ߡ޿߅ߦቯᬌߩᨐലਥߚ߹
 㧚ߚࠇ
 
  ⺰⚿ 5.2.5
࡝࠻ࡔࠝࠗ࡜ࡊߣࠣࡦ࠾ࡦ࡜ߥᐲㆡߩᣣ2 ㅳ㧘ࠆߌ߅ߦᦼࠣࡦ࠾࡯࡟࠻ࡈࠝߩ㑆ㅳ3 
ࡑ࡯ࠜࡈࡄࠣࡦ࠾ࡦ࡜ᐲᒝ㜞㧘ߡߒセᲧߣ⟲࡞࡯ࡠ࠻ࡦࠦ޿ߥࠊⴕࠍRT㧘ߪRT ࠢ࠶
17 
ߦ⟲RT ฦ㧘ߡ߃ട㧚ߚߞ߆ߥ᧪಴߇ߣߎߔ␜ࠍᨐലRT ߥᗧ᦭㧘ߡߒኻߦേᄌߩࠬࡦ
 㧚ߚࠇߐ⹺⏕߇ߣߎ޿ߥߐ␜ࠍേᄌߥᗧ᦭ߢ㑆RT ฦߪ₸ൻᄌࠆߌ߅
ૐߩࡦ࡚ࠪࠖ࠺ࡦࠦ࡞ࠞࠫࠖࡈࠆߌ߅ߦᦼᢿਛߩ㑆ㅳᢙࠆߌ߅ߦਛࡦ࠭࡯ 㧘ࠪߡߞᓥ 
 㧚ߚࠇߐ␜߇ᕈⷐᔅ߁ⴕࠍ⸛ᬌߩᴺᣇRT ߥല᦭ߩὑߋ㒐ࠍਅ
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
400
600
800
1000
1200
1400
1600
-10.0 0.0 10.0 20.0 30.0 40.0 50.0
r = 0.47, p < 0.05
ᲢmᲣ
Ტ%Უ
Y
o-
Y
oI
R
2 
(P
re
)
Reduction rate of Pre- to Post-Yo-YoIR2 
Fig. 5-2-3.  Correlation plots of the relationship between Yo-YoIR2  (Pre)   
and reduction rate (%) of Pre- to Post-Yo-YoIR2.
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5.3 ࠝࡈ࠻࡟࡯࠾ࡦࠣᦼߦ߅ߌࠆ㜞ᒝᐲ㑆ᰳ⊛࡜ࡦ࠾ࡦࠣ࠻࡟࡯࠾ࡦࠣ߇㜞ᒝᐲ࡜ࡦ
࠾ࡦࠣࡄࡈࠜ࡯ࡑࡦࠬߦਈ߃ࠆᓇ㗀㧔ታ㛎 3-3㧕 
 
5.3.1 ⋡⊛ 
 ታ㛎 3-1߅ࠃ߮ 3-2ߦ߅޿ߡ㧘ࠨ ࠶ࠞ࡯ㆬᚻߩࡈࠖࠫࠞ࡞ࠦࡦ࠺࡚ࠖࠪࡦߪᢙㅳ㑆ߩ
TRߩਛᱛ߅ࠃ߮ TRߩᷫዋߦࠃߞߡ᦭ᗧߦૐਅߔࠆߎߣ߇␜ໂߐࠇߚ㧚 
 ᧄ⎇ⓥߪ 2ㅳ㑆ߩࠝࡈ࠻࡟࡯࠾ࡦࠣᦼߦ߅ߌࠆㅳ 2࿁ߩ㜞ᒝᐲ㑆ᰳ⊛࡜ࡦ࠾ࡦࠣ TR
߇㧘Yo-YoIR2 testࡄࡈࠜ࡯ࡑࡦࠬ߅ࠃ߮ VMA㧔Velocity of Maximum Aerobic㧕ߦਈ
߃ࠆᓇ㗀ࠍᬌ⸛ߔࠆ㧚 
 
5.3.2 ኻ⽎߅ࠃ߮ᣇᴺ 
A ኻ⽎ 
 ᧲੩ㇺᄢቇࠨ࠶ࠞ࡯࡝࡯ࠣߦᚲዻߔࠆ↵ሶᄢቇࠨ࠶ࠞ࡯ㆬᚻ 7 ฬ㧔age 19.7 ± 1.0 
years, height 173.5 ± 3.7 cm, body mass 66.0 ± 3.1 kg㧕ߣߒߚ㧚 
ታ㛎ߦ㓙ߒߡⵍ㛎⠪ߦߪචಽߥ⺑᣿ࠍⴕߞߚ਄ߢ㧘หᗧᦠߩࠨࠗࡦࠍ᳞߼㧘ታ㛎ෳടߩ
หᗧࠍᓧߚ㧚ߎߩታ㛎ߪ┙ᢎᄢቇ୶ℂຬળߦߡᛚ⹺ࠍᓧߚ㧚 
 
Bታ㛎࠺ࠩࠗࡦ 
 2ㅳ㑆ߩ TRਛᢿᦼ㑆ߦ߅ߌࠆㅳ 2࿁ߩ㜞ᒝᐲ㑆ᰳ⊛࡜ࡦ࠾ࡦࠣ TR߇ࠨ࠶ࠞ࡯ㆬᚻ
ߩ૕ജߦਈ߃ࠆᓇ㗀ࠍᬌ⸛ߔࠆߚ߼㧘2 ㅳ㑆ߩታ㛎ᦼ㑆೨㧔Pre㧕ᓟ㧔Post㧕ߦ߅޿ߡ
Yo-YoIR2 test߅ࠃ߮ VMAߩ᷹ቯࠍⴕߞߚ㧚 
 
C ࠻࡟࡯࠾ࡦࠣࡊࡠࠣ࡜ࡓ 
 㜞ᒝᐲ㑆ᰳ⊛࡜ࡦ࠾ࡦࠣ TRߪవⴕ⎇ⓥࠍෳ⠨ߦߒ᳿ቯߒߚ㧔Dupont et al., 2004; 
Tabata et al., 1996㧕㧚Pre᷹ቯᤨߦ߅ߌࠆ VMAߩ 115%ߩㅦᐲߢ㧘20⑽㑆ߩ࡜ࡦ࠾ࡦ
ࠣࠍ 40⑽ߩ࡟ࠬ࠻ࠍ᜽ߺ 6ᧄⴕ޿㧘4ಽ㑆ߩભᙑࠍ᜽ߺห᭽ߩ࡜ࡦ࠾ࡦࠣࠍౣᐲⴕߞ
ߚ㧚㜞ᒝᐲ㑆ᰳ⊛࡜ࡦ࠾ࡦࠣ TRߩታᣉߪ㒽਄┹ᛛ႐ߩ 400 m࠻࡜࠶ࠢߦߡⴕߞߚ㧚 
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D ࡄࡈࠜ࡯ࡑࡦࠬ࠹ࠬ࠻  
Yo-YoIR2 test 
 Yo-YoIR2 testߩ᷹ቯߪ╙ 2┨ߦ⸥タߒߚᣇᴺߢⴕߞߚ㧚 
 
VMA  
VMAߩ᷹ቯߪ㧘╙ 2┨ߦ⸥タߒߚᣇᴺߢⴕߞߚ㧚 
 
E ⛔⸘ 
 ฦ࠺࡯࠲ߪᐔဋ୯rᮡḰ஍Ꮕߢ␜ߒ㧘ኻᔕߩ޽ࠆ tᬌቯ㧔paired t-test㧕ࠍ↪޿ߡᬌ
⸛ࠍⴕߞߚ㧚᦭ᗧ᳓Ḱߪ 5% ᧂḩߣߒߚ㧚 
 
5.3.3 ⚿ᨐ 
 ታ㛎ᦼ㑆೨ᓟߦ߅ߌࠆ Yo-YoIR2 testࡄࡈࠜ࡯ࡑࡦࠬ߅ࠃ߮ᦨᄢ᦭㉄⚛ᕈࠬࡇ࡯࠼ࠍ
Fig. 5-3-1߅ࠃ߮ Fig. 5-3-2ߦ␜ߔ㧚ታ㛎ᦼ㑆೨ᓟߦ߅ߌࠆ Yo-YoIR2 testࡄࡈࠜ࡯ࡑ
ࡦࠬ߅ࠃ߮ VMAߦ᦭ᗧߥᄌേߪ⹺߼ࠄࠇߥ߆ߞߚ㧚  
  
5.3.4 ⠨ኤ 
 ᧄ⎇ⓥߩ⚿ᨐ㧘ታ㛎ᦼ㑆೨ᓟߦ߅ߌࠆ Yo-YoIR2 testࡄࡈࠜ࡯ࡑࡦࠬ߅ࠃ߮ VMAߩ
୯ߦ᦭ᗧߥૐਅࠍ⹺߼ߥ߆ߞߚߎߣ߆ࠄ㧘㜞ᒝᐲ㑆ᰳ⊛࡜ࡦ࠾ࡦࠣ TRߪ 2ㅳ㑆ߩࠝࡈ
࠻࡟࡯࠾ࡦࠣᦼߦ߅޿ߡ㧘㜞ᒝᐲ࡜ࡦ࠾ࡦࠣ⢻ജߩ⛽ᜬߦ᦭ലߢ޽ࠆน⢻ᕈ߇␜ໂߐࠇ
ߚ㧚  
 ࠻࠶ࡊ࡟ࡌ࡞ߢᵴべߔࠆࠨ࠶ࠞ࡯ㆬᚻߪ 10߆᦬એ਄ߩ㐳޿ࠪ࡯࠭ࡦࠍᚢ߁ߚ߼㧘り
૕⊛ߩߺߥࠄߕ㧘♖␹⊛ߦ߽෩ߒ޿ࠦࡦ࠺࡚ࠖࠪࡦߢࠥ࡯ࡓࡄࡈࠜ࡯ࡑࡦࠬࠍ⊒ើߔࠆ
ߎߣ߇᳞߼ࠄࠇࠆ㧚ࠪ࡯࠭ࡦඨ߫ߦ߅ߌࠆ⹜วߩਛᢿᦼߪ㧘ߘߩࠃ߁ߥ⁁ᴫ߆ࠄ㔌ࠇ㧘
♖␹⊛㧘り૕⊛ߥ࡝ࡈ࡟࠶ࠪࡘࠍ࿑ࠆߎߣߣ㧘⹜วߩౣ㐿ߦะߌߡࠦࡦ࠺࡚ࠖࠪࡦߩૐ
ਅࠍ㒐ߋߎߣ߇ᔅⷐߢ޽ࠅ㧘ߘߩࡃ࡜ࡦࠬࠍขࠆߎߣ߇㊀ⷐߦߥࠆ㧚৻ᣇߢ㧘TRߩਛ
ᢿ߿ਛᱛߦࠃߞߡ㧘ࠥ࡯ࡓਛߩࡈࠖࠫࠞ࡞ࡄࡈࠜ࡯ࡑࡦࠬ߇៊ߥࠊࠇࠆߛߌߢߥߊ㧘
Yo-YoIR2 testߥߤߩ㜞ᒝᐲ࡜ࡦ࠾ࡦࠣࡄࡈࠜ࡯ࡑࡦ߽ࠬૐਅߔࠆߎߣ߇ታ㛎 3-1߅ࠃ
Fig. 5-3-1. Changes in Yo-YoIR2 before and after 2 weeks experimental period.
Data are mean 㫧 SD. There was no significant difference.
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Fig. 5-3-2. Changes in VMA before and after 2 weeks  
experimental period.
Data are mean 㫧 SD. There was no significant difference.
VMA : velocity maximum of aerobic.  
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߮ 3-2߆ࠄ᣿ࠄ߆ߦߥߞߚ㧚ᓥߞߡ㧘ᧄ⎇ⓥߢߪㆬᚻߩࡈࠖࠫࠞ࡞ࠦࡦ࠺࡚ࠖࠪࡦࠍૐ
ਅߐߖߕ㧘߆ߟ࡝ࡈ࡟࠶ࠪࡘߣߒߡߩᤨ㑆߇៊ߥࠊࠇߥ޿ߎߣߦ㈩ᘦߒ㧘ല₸⊛ߦ TR
ലᨐࠍ␜ߔߎߣࠍ⹜ߺߚ㧚 
 Ferrari et al.㧔2008㧕ߪ㜞ᒝᐲ࡜ࡦ࠾ࡦࠣ TR߇ࠨ࠶ࠞ࡯ㆬᚻߩࠦࡦ࠺࡚ࠖࠪࡦߦਈ
߃ࠆᓇ㗀ࠍᬌ⸛ߒ㧘ో ജࠬࡊ࡝ࡦ࠻ࠍ➅ࠅ㄰ߒⴕߞߚ TR⟲ߦ߅ߌࠆ Yo-YoIR test߅ࠃ
߮ Repeat sprint testߩ⚿ᨐ߇㧘ᦨᄢਅߢߩ࡜ࡦ࠾ࡦࠣ TR㧔ᦨᄢᔃᜉᢙߩ 90-95%㧕ࠍ
ⴕߞߚ⟲ࠃࠅ᦭ᗧߦะ਄ߒߚߎߣࠍႎ๔ߒߡ޿ࠆ㧚߹ߚ㧘Dupont et al.㧔2004㧕ߪㅢ
Ᏹߩࠨ࠶ࠞ࡯ߩ TRߦട߃㧘10ㅳ㑆ߦᷰࠅ VMAߩ 120% ᒝᐲߢߩ࡜ࡦ࠾ࡦࠣ TRࠍ
ⴕߞߚ⚿ᨐ㧘40 mࠬࡊ࡝ࡦ࠻࠲ࠗࡓ߅ࠃ߮ VMAߩะ਄߇⹺߼ࠄࠇߚߎߣࠍႎ๔ߒߡ
޿ࠆ㧚ห᭽ߦ㧘Helgerud et al.㧔2001㧕ߩႎ๔ߦ߅޿ߡ߽㧘ᦨᄢᔃᜉᢙߩ 90-95%ᒝᐲ
ߢߩ࡜ࡦ࠾ࡦࠣ TRࠍ 8ㅳ㑆ߦᷰࠅㅳߦ 2ᣣߩ㗫ᐲߢⴕߞߚ⚿ᨐ㧘ࠥ ࡯ࡓਛߩࡈࠖࠫࠞ
࡞ࡄࡈࠜ࡯ࡑࡦࠬ㧔✚⒖േ〒㔌߿ࠬࡊ࡝ࡦ࠻࿁ᢙ㧕߅ࠃ߮㧘ᦨᄢ㉄⚛៨ข㊂㧘࡜ࡦ࠾ࡦ
ࠣࠛࠦࡁࡒ࡯߇ᡷༀߒߚߎߣࠍႎ๔ߒߡ޿ࠆ㧚ߎࠇࠄߩ⍮⷗ߪ㧘㜞ᒝᐲ࡜ࡦ࠾ࡦࠣ TR
߇ࠨ࠶ࠞ࡯ㆬᚻߩࡈࠖࠫࠞ࡞ࠦࡦ࠺࡚ࠖࠪࡦߩะ਄ߦ㑐ਈߔࠆน⢻ᕈࠍ␜ໂߔࠆ⚿ᨐ
ߢ޽ࠆ߇㧘ㅢᏱ࠻࡟࡯࠾ࡦࠣߣวࠊߖߡઃട⊛ߦⴕߞߚ TRߢ޽ࠆὐࠍ⠨ᘦߒߥߌࠇ߫
ߥࠄߥ޿㧚ᧄ⎇ⓥߪࠝࡈ࠻࡟࡯࠾ࡦࠣᦼߦ߅ߌࠆන⁛ߩ TRലᨐࠍᬌ⸽ߒߚ⎇ⓥᚑᨐߢ
޽ࠅ㧘೨ㅀߩవⴕ⎇ⓥߩᚑᨐߣߪ඙೎ߒߡ⠨߃ࠆᔅⷐ߇޽ࠆ㧚 
 ᧄ⎇ⓥߪㅳߦ 2ᣣߩㆡᐲߥ࡜ࡦ࠾ࡦࠣ TR߇ Yo-YoIR2 testࡄࡈࠜ࡯ࡑࡦࠬߩ⛽ᜬߦ
ലᨐࠍ␜ߐߥ߆ߞߚ㧔ታ㛎 3-2㧕ὐ߿㧘Yo-YoIR2 testᤨߦ߅ߌࠆ↢ℂቇ⊛⽶⩄㧔Krustrup 
et al., 2006㧕ࠍ⠨ᘦߒ㧘᦭㉄⚛⢻ജߣή㉄⚛⢻ജ㧔ᦨᄢ㉄⚛୫㧕ߩ෺ᣇࠍ㜞߼ࠆߎߣߦ
ലᨐ߇޽ࠆߣႎ๔ߐࠇߡ޿ࠆ TRࡊࡠࠣ࡜ࡓ㧔Tabata et al., 1996㧕㧘߅ࠃ߮ Dupont et 
al.㧔2004㧕ߩవⴕ⎇ⓥࠍෳ⠨ߦߒߡ TR ౝኈߩ⸳ቯࠍⴕߞߚ㧚ട߃ߡ㧘⃻႐ߢ◲ᤃߦ
᷹ቯน⢻ߥࡈࠖࠫࠞ࡞࠹ࠬ࠻ߩ୯ࠍၮḰߣߒߡᒝᐲ⸳ቯࠍⴕ߁ߎߣ߿㧘ਛᢿᦼߩ TRߣ
ߒߡߩ೑↪ࠍ⠨߃㧘ᤨ㑆⊛ߥ೙⚂ߦ߽㈩ᘦߒߚ㧚ᧄ⎇ⓥߦ߅ߌࠆⵍ㛎⠪ߩ TRਛߩᦨ㜞
ᔃᜉᢙߪ 180 ᜉ೨ᓟ㧔Fig. 5-3-3㧕ߢ޽ࠅ㧘ή㉄⚛ᕈࠛࡀ࡞ࠡ࡯ଏ⛎ߩഀว߇㜞޿ TR
ᒝᐲߢ޽ߞߚߣ߇ᗐ௝ߐࠇࠆ㧚ᓥߞߡ㧘ࠝࡈ࠻࡟࡯࠾ࡦࠣᦼߦⴕ߁ TRߣߒߡߪᒝᐲ߇
㜞ߊ㧘TRߩታⴕߦߪ౉ᔨߥ࠙ࠜ࡯ࡒࡦࠣࠕ࠶ࡊ߇᳞߼ࠄࠇࠆߎߣߪ⸒߁߹ߢ߽ߥ޿߇㧘
ᧄ⎇ⓥߢᓧࠄࠇߚ⚿ᨐ㧔Fig. 5-3-1㧘Fig. 5-3-2㧕߆ࠄ⠨߃ࠆߣ㧘ࠪ࡯࠭ࡦਛߦ߅ߌࠆਛ
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㧚ࠆࠇࠄ߃⠨ߣ޿㜞ߪᕈ⢻นࠆ߈ߢ↪೑ߦࠣࡦ࠾࡚ࠪࠖ࠺ࡦࠦߩᦼᢿ
ࠇࠄ߼⹺ߢⓥ⎇ᧄ㧘ࠄ߆ߣߎߚࠇߐ⹺⏕߇ᚻㆬߔ␜ࠍะ௑ਅૐߪߢേᄌߩ೎୘㧘ᣇ৻ 
㧘ࠅ޽ߢ᣿ਇߪ߆ࠆ޽ߢല᦭߽ߡ޿߅ߦᦼᢿਛߩ਄એ㑆ㅳ 3㧘߇ᨐലࠆࠃߦᴺᣇ RT ߚ
 㧚ࠆ߃⸒ߣࠆ޽ߢ㗴⺖⸛ᬌࠆߥᦝ
ߛᨐ⚿ߩ࠻ࠬ࠹࡞ࠞࠫࠖࡈ㧘ߪߦଔ⹏ࡦ࡚ࠪࠖ࠺ࡦࠦߩᚻㆬ࡯ࠞ࠶ࠨߦ߁ࠃߚߒㅀ೨ 
㧘ᓟ੹㧚ࠆࠇࠄ߃⠨ߣࠆ޽ߢⷐᔅ߽㉼⸃ߚߖࠊวߣࠬࡦࡑ࡯ࠜࡈࡄࡓ࡯ 㧘ࠥߕߖᢿ್ߢߌ
ࠍ⸛ᬌ߆߁ߤ߆ࠆߔㅪ㑐ߦᜬ⛽ߩࠬࡦࡑ࡯ࠜࡈࡄࡓ࡯ࠥ߇RT ߁ⴕߦᦼRT ߥ߁ࠃߩߎ
ࠣࡦ࠾࡚ࠪࠖ࠺ࡦࠦߩᦼᢿਛࠆߌ߅ߦਛࡦ࠭࡯ 㧘ࠪߪ⷗⍮ߩⓥ⎇ᧄ㧘߇ࠆ޽߇ⷐᔅ߁ⴕ
 㧚ࠆࠇࠄ߃⠨ߣࠆߥߣഥ৻ߥ↪᦭ߩ㓙ࠆ߃⠨ࠍ
 
 ⺰⚿ 5.3.5
 2RIoY-oY ߪ RT ࠣࡦ࠾ࡦ࡜ᐲᒝ㜞ߩᣣ 2 ㅳ㧘ࠆߌ߅ߦᦼࠣࡦ࠾࡯࡟࠻ࡈࠝߩ㑆ㅳ 2 
ߐໂ␜߇ᕈ⢻นߋ㒐ࠍਅૐߥᗧ᦭ߩ࠼࡯ࡇࠬᕈ⚛㉄᦭ᄢᦨ߮ࠃ߅ࠬࡦࡑ࡯ࠜࡈࡄ tset
޽ߢല᦭ߦᜬ⛽ࡦ࡚ࠪࠖ࠺ࡦࠦߩᚻㆬ࡯ࠞ࠶ࠨࠆߌ߅ߦᦼᢿਛߩ㑆ㅳᢙ㧘ࠄ߆ߣߎߚࠇ
 㧚ߚࠇߐ␜߇ᕈ⢻นࠆ
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Fig. 5-3-3. Example of changes in heart rate during high-intensity 
intermittent  running training.
Training was consisted of 2 sets of 6 㬍 20 seconds high-intensity running 
at 115% of VMA running speed with 40 seconds of passive recovery 
between the running, 4 minutes of passive recovery between sets. 
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 ⺰⸛ว✚ ┨6 ╙
 
 ⊛⋡ߩⓥ⎇ᧄ 1.6
࠶ࠨ㧘ߒ⋡⌕ߦὐ㗴໧ࠆߌ߅ߦᦼࠣࡦ࠾࡯࡟࠻ࡈࠝ㧘ᦼว⹜㧘ࡦ࠭࡯ࠪ࡟ࡊߪⓥ⎇ᧄ 
ࠆߔߦ߆ࠄ᣿ߡ޿↪ࠍᮡᜰਔߩജ૕ⴡ㒐߮ࠃ߅ജ૕േⴕࠍࡦ࡚ࠪࠖ࠺ࡦࠦߩᚻㆬ࡯ࠞ
 㧚ߚߒߣ⊛⋡ࠍߣߎ
 
 㗴⺖ߩᓟ੹߮ࠃ߅⟵ᗧߩᨐᚑߚࠇࠄᓧߢⓥ⎇ᧄ 2.6
ࡇ ̌ߩߘ㧘ߡ޿߅ߦࠣࡦ࠾࡚ࠪࠖ࠺ࡦࠦߩᚻㆬ࡯ࠞ࠶ࠨࠆ޽ߦะ௑ടჇ߇ᢙว⹜㧘ᐕㄭ 
৻ߩߘߒ߆ߒ㧚ࠆ޽߇ⷐᔅࠆߔᘦᾫߦᏱ㧘ߪߡ޿ߟߦ㗴⺖߁޿ߣ̍߆ࠆߔߦߟ޿ࠍࠢ࡯
ߥߖߐਅૐ㧔߆ࠆߔᜬ⛽ࠍࡦ࡚ࠪࠖ࠺ࡦࠦ̌ߡߒߦ߁ࠃߩߤߡߒኻߦะ௑ߩㅀ೨㧘ߢᣇ
ߎߪⓥ⎇ᧄ㧚޿ߥ߈ߢߪߣߎ߁ⴕࠍࠣࡦ࠾࡚ࠪࠖ࠺ࡦࠦߡߒ㒰ឃࠍὐⷞ߁޿ߣ 㧕̍߆޿
㧘߼ߚࠆߔଏឭࠍ⷗⍮ࠆߥߣഥ৻ߩ㓙߁ⴕࠍࠣࡦ࠾࡚ࠪࠖ࠺ࡦࠦߥ⊛ᗐℂ㧘ߒ⋡⌕ߦὐߩ
߇ജ૕ⴡ㒐߮ࠃ߅ജ૕േⴕߩᚻㆬߡ޿߅ߦᦼࠣࡦ࠾࡯࡟࠻ࡈ 㧘ࠝᦼว⹜㧘ࡦ࠭࡯ࠪ࡟ࡊ
 㧚ߚߞⴕࠍ⸛ᬌ߆ࠆߔൻᄌߦ߁ࠃߩߤ
േᄌߩߎ㧘ߒ⸛ᬌࠍേᄌߩࠬࡦࡑ࡯ࠜࡈࡄࠣࡦ࠾ࡦ࡜ᐲᒝ㜞ߚߒㅢࠍ㑆ᐕߪߢ1 㗴⺖ 
߇ൻᄌߩᓟ೨ᦼࠣࡦ࠾࡯࡟࠻ࡈ 㧘߽ࠝߢ߆ߥߩൻᄌߩߘ㧘ߣߎࠆߔൻᄌߡߒㅢࠍ㑆ᐕ߇
ේߔ፣ࠍࡦ࡚ࠪࠖ࠺ࡦࠦ߇ᚻㆬ࡯ࠞ࠶ࠨߪߢ2 㗴⺖㧚ߚߞߥߦ߆ࠄ᣿߇ߣߎ޿߈ᄢ߽ᦨ
∉఺ᚲዪౝ⣧ญߊ௛ߡߒߣ᭴ᯏᓮ㒐ߩߘ㧘ߡߒኻߦ ITRU ࠆࠇࠄ߃⠨ߡߒߣߟ 1 ߩ࿃
㧘ߢߣߎࠆߔࠣࡦ࡝࠲࠾ࡕࠍࠇߎ㧘ࠄ߆ߣߎࠆߔਅૐߦ೨ᣣᢙߩ∝⊒ߩ⁁∝ߩITRU ߇⢻
ਛߩRT ߩ㑆ㅳᢙߪߢ3 㗴⺖㧚ߚߒ␜ࠍᕈ⢻นࠆ߈ߢ↪೑ߦଔ⹏ࠢࠬ࡝ߩ∝⊒ߩITRU
ࡑ࡯ࠜࡈࡄ࡞ࠞࠫࠖࡈߩਛࡓ࡯ࠥ߮ࠃ߅ࠬࡦࡑ࡯ࠜࡈࡄࠣࡦ࠾ࡦ࡜ᐲᒝ㜞ߩᚻㆬ߇ᱛ
㧚ߚߒ␜ࠍߣߎࠆߔਅૐߦᗧ᦭߇ࠬࡦࡑ࡯ࠜࡈࡄߩࠄࠇߎ㧘ߒ⸛ᬌࠍ㗀ᓇࠆ߃ਈߦࠬࡦ
ߘ㧘ߒ⸛ᬌࠍᕈല᦭ߩRT ࠣࡦ࠾ࡦ࡜⊛ᰳ㑆ᐲᒝ㜞㧘ߢ⊛⋡ߋ㒐ࠍਅૐߩࠄࠇߎᓟߩߘ
ࡦࠦߩᚻㆬ࡯ࠞ࠶ࠨߥ⊛ᗐℂ㧘ߪᨐᚑߚࠇࠄᓧࠄ߆㗴⺖ⓥ⎇ߩࠄࠇߎ㧚ߚߒ␜ࠍᨐലߩ
 㧚ࠆࠇࠊᕁߣࠆߥߣഥ৻ߥ↪᦭ߩ㓙߁ⴕࠍࠣࡦ࠾࡚ࠪࠖ࠺
 
  
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 േᄌߩࠬࡦࡑ࡯ࠜࡈࡄࠣࡦ࠾ࡦ࡜ᐲᒝ㜞ߚߒㅢࠍࡦ࠭࡯ࠪ㧦1 㗴⺖
  
ࠣࡦ࠾ࡦ࡜ᐲᒝ㜞ߪߢⓥ⎇ᧄ㧚ࠆߚࠊߦጘᄙߪ⚛ⷐജ૕ࠆࠇߐߣⷐᔅߦᚻㆬ࡯ࠞ࠶ࠨ 
࠻ࡦ࡝ࡊࠬm 02 ߮ࠃ߅ࠬࡦࡑ࡯ࠜࡈࡄtset 2RIoY-oY㧘ߡߒߣᮡᜰߩࠬࡦࡑ࡯ࠜࡈࡄ
ᬌ߆ࠆߔൻᄌߦ߁ࠃߩߤߡߒㅢࠍ㑆ᐕ㧘޿ⴕࠍቯ᷹ߡ޿߅ߦᦼRT ฦ㧘ߡ޿↪ࠍࡓࠗ࠲
ࡓࠗ࠲࠻ࡦ࡝ࡊࠬm 02 ߮ࠃ߅ࠬࡦࡑ࡯ࠜࡈࡄtset 2RIoY-oY㧘ᨐ⚿ߩⓥ⎇ᧄ㧚ߚߒ⸛
ࠍ୯ૐߦᗧ᦭ߡߒセᲧߣᦼ RT ߩઁߩߘ߇୯ߩᓟ⋥ᆎ㐿ࡦ࠭࡯ࠪ࡟ࡊߡ޿߅ߦᣇ෺ߩ
േᄌߡߒㅢࠍ㑆ᐕߪࠬࡦࡑ࡯ࠜࡈࡄࠣࡦ࠾ࡦ࡜ᐲᒝ㜞ߩᚻㆬ࡯ࠞ࠶ 㧘ࠨࠄ߆ߣߎߚߒ␜
 㧚ߚࠇߐ⹺⏕߇ߣߎࠆ޽ߢ୯ૐ߽ᦨ߇㧕trats nosaeserP㧔ᤨᆎ㐿RT㧘ߒ
ࠖ࠺ࡦࠦ࡞ࠞࠫࠖࡈ㧘ࠇࠄ߃⠨ߡߒߣᦼ஻Ḱߚߌะߦᦼว⹜ߪࡦ࠭࡯ࠪ࡟ࡊ㧘ߦ⥸৻ 
ࠞࠫࠖࡈߪߡ޿߅ߦࡦ࠭࡯ࠪ࡟ࡊ㧚ࠆ޽ߦะ௑ࠆࠇࠊⴕ߇RT ߚߒߣਥࠍ਄ะߩࡦ࡚ࠪ
߇ߣߎ޿㜞߇ࠢࠬ࡝ߩኂ㓚࡮்ᄖ࠷࡯ࡐ 㧘ࠬ㕙෻ࠆࠇࠄ߼⹺߇਄ะߩࡦ࡚ࠪࠖ࠺ࡦࠦ࡞
࡚ࠪࠖ࠺ࡦࠦ࡞ࠞࠫࠖࡈߩᚻㆬࠆߔኻߦRT㧘ߪߡߒߣ࿃ේߩࠄࠇߎ㧚ࠆ޿ߡࠇߐ๔ႎ
ࠄ߆ dne nosaeserP㧔ᦼว⹜߻฽ࠍᦼᢿਛߪߢⓥ⎇ᧄ㧚ࠆ޿ߡࠇߐ៰ᜰ߇ଥ㑐ߩߣࡦ
ߟ2 ߩߢ߹nosaes eht fo dnE ࠄ߆ekarb nosaes .diM߮ࠃ߅ߢ߹ekarb nosaes .diM
ߐ⹺⏕߇ߣߎ޿ߥߐ␜ࠍേᄌߥᗧ᦭ߪࠬࡦࡑ࡯ࠜࡈࡄ 2RIoY-oY㧘ߡ޿߅ߦ㧕ᦼว⹜ߩ
2RIoY-oY ߦᗧ᦭ߡߒセᲧߣᤨᆎ㐿ࡦ࠭࡯ࠪ࡟ࡊ㧘ߡ޿߅ߦᦼRT ߩࠄࠇߎ㧘ߚ߹㧚ߚࠇ
એࡦ࠭࡯ࠪ࡟ࡊ㧘ߪᨐ⚿ߩߎ㧚㧕1-3 .giF㧔ߚࠇߐ⹺⏕߽ߣߎࠆߔ਄ะ߇ࠬࡦࡑ࡯ࠜࡈࡄ
࠾ࡦ࡜ᐲᒝ㜞㧘ߢ╙ᰴ㧕ࠣࡦ࠾࡚ࠪࠖ࠺ࡦࠦ㧔ߌដ߈௛ߩ߳ᚻㆬ߽ߡ޿߅ߦᦼRT ߩ㒠
߇㧕ࠬࡦࡑ࡯ࠜࡈࡄ࠻ࡦ࡝ࡊࠬ߮ࠃ߅ࠬࡦࡑ࡯ࠜࡈࡄ 2RIoY-oY㧔ࠬࡦࡑ࡯ࠜࡈࡄࠣࡦ
ࡦ࡜ᐲᒝ㜞߇RT ߥ⊛ടઃࠆߌ߅ߦᦼว⹜㧚ࠆࠇࠄ߃⠨ߣࠆ޿ߡߒໂ␜ࠍߣߎࠆߔༀᡷ
ߩߎ߽ߡ޿߅ߦ㧕4002 ,.la te tnopuD㧔ⓥ⎇ⴕవߚߒ␜ࠍ਄ะߩࠬࡦࡑ࡯ࠜࡈࡄࠣࡦ࠾
࡮்ᄖ࠷࡯ࡐࠬࠆߌ߅ߦࡦ࠭࡯ࠪ࡟ࡊ㧘ߣࠆߔᘦ⠨ࠍὐߩࠄࠇߎ㧚ࠆ޿ߡࠇߐໂ␜ߪὐ
㧚߆߁ࠈߛ޿ߥߪߢߩࠆ߈ߢ↪೑߇ᨐ⚿ߩⓥ⎇ᧄ㧘ߦ߼ߚࠆߔᷫシࠍࠢࠬ࡝↢⊒ߩኂ㓚
㧘߫ࠄߥࠆ޽߇ᕈ⢻นࠆߔ਄ะ߇ࡦ࡚ࠪࠖ࠺ࡦࠦ࡞ࠞࠫࠖࡈ߽ߡ޿߅ߦᦼว⹜㧘ࠅ߹ߟ
ߣߎࠆ࿑ࠍ਄ะߩࡦ࡚ࠪࠖ࠺ࡦࠦ࡞ࠞࠫࠖࡈߢ਄ߚߞ┙ߦ㊁ⷞ⊛ᦼ㐳ߡ߼฽ࠍᦼว⹜
㧚ࠆ޽ߢὐⷞ߁޿ߣ߆޿ߥߪߢߩࠆ߇ߥߟߦߣߎࠆߖߐᷫシࠍࠢࠬ࡝ߩ↢⊒ߩࠄࠇߘ㧘߇
ߪߣߎࠆߔⴕታߡߒⷞήࠍ⇛ᚢߩ߼ߚࠆߔൎఝ߇ࡓ࡯࠴ߪ↹⸘ߩߎ㧘ߢᣇ৻ߩߘߒ߆ߒ
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ࡦࠦߡ޿߅ߦ⋚⚳ࠣ࡯࡝㧘ࡓ࡯࠴ࠆߔߦ੐ᄢࠍࡘࠪ࠶࠳࠻࡯࠲ࠬߩࠄ߆᐀㐿㧚޿ߥ߈ߢ
ߞࠃߦࡓ࡯࠴ߩࠇߙࠇߘ㧘ߤߥࡓ࡯࠴ࠆߔ↪ណࠍ⇛ᚢߥ߁ࠃࠆߥߊ⦟߽ᦨ߇ࡦ࡚ࠪࠖ࠺
ߐቯ᳿߇↹⸘RT ࠆߌ߅ߦᦼRT ฦߦ߼ߚࠆߔᚑ㆐ࠍ⊛⋡ߩߘ㧘ࠅߥ⇣ߪ⇛ᚢߩ㑆ᐕߡ
ߪ㗴⺖߁޿ߣ߆߁ⴕߦ߁ࠃߩߤࠍࠣࡦ࠾࡚ࠪࠖ࠺ࡦࠦࠆߌ߅ߦᦼRT ฦ㧘ߡߞᓥ㧚ࠆࠇ
േᄌߩᦼRT ฦߣേᄌߩࡦ࡚ࠪࠖ࠺ࡦࠦ࡞ࠞࠫࠖࡈߚߒㅢࠍ㑆ᐕߒ߆ߒ㧚޿ߒ㔍ߦᏱ㕖
ߦࡈ࠶࠲ࠬ႐⃻ࠆߔ〣ታ㧘᩺┙ࠍࠣࡦ࠾࡚ࠪࠖ࠺ࡦ 㧘ࠦߪᨐ⚿ߩⓥ⎇ᧄߚߒߦ߆ࠄ᣿ࠍ
 㧚ࠆ߃⠨ߣࠆߥߣഥ৻ߥ⋉᦭ߡߞߣ
㧘߆߁ߤ߆ࠆࠇࠄ߼⹺߇ะ௑ߥ᭽ห߽ߡߒኻߦᚻㆬߩ࡯࡝ࠧ࠹ࠞ߿࡞ࡌ࡟ᛛ┹㧘ᓟ੹ 
↪ࠍᣇ෺ߩࠬࡦࡑ࡯ࠜࡈࡄࡓ࡯ࠥߩ㓙ታߣേᄌߩࠬࡦࡑ࡯ࠜࡈࡄtset 2RIoY-oY㧘ߚ߹
࠾࡚ࠪࠖ࠺ࡦࠦߥ⊛ᨐലࠅࠃ㧘߇ߣߎࠆߨ㊀ࠍ⸽ᬌࠆߌ߅ߦᦼRT ฦߡߒߘ㧘㑆ᐕߡ޿
 㧚ࠆ޽ߢⷐᔅߢ਄߁ⴕࠍࠣࡦ
 
 േᄌߩ∉఺ᚲዪౝ⣧ญࠆߌ߅ߦᦼว⹜߮ࠃ߅ࡦ࠭࡯ࠪ࡟ࡊ㧦2 㗴⺖
 
ᗵߩߤߥITRU㧘ߡ޿߅ߦᚻㆬ࡯ࠞ࠶ࠨ߁ⴕߡߒ⛯⛮ࠅᷰߦᦼ㐳ࠍRT ᐲᒝ㜞߿ว⹜ 
ߣᦼ஻Ḱߚߌะߦᦼว⹜㧘ߕࠄߥߺߩᦼว⹜㧚ࠆ޿ߡߞߥߣ㗴໧ߥ߈ᄢߪᖚ⟕ߩ߳∝ᨴ
ࠆߥߣ೨⋥ᦼว⹜ߪߡߞࠃߦࠣࡦࡒࠗ࠲ߩߘ㧘ߪᖚ⟕ߩ߳ITRU ߩߢࡦ࠭࡯ࠪ࡟ࡊࠆߥ
ⴚᚢߡߒߣࡓ࡯࠴㧘ߦว႐ߚࠇߐߊߥ௾૛ࠍᢿਛߩRT ߡߞࠃߦᖚ⟕ߩITRU㧘߿ߣߎ
ߡ޿߅ߦᦼ RT ਔߩߎ㧘ߡߞᓥ㧚ࠆ޽߽ᕈ⢻นࠆߥߊߥ߈ߢടෳߦ RT ࠆ߼ᷓࠍ⸃ℂ
 㧚޿߈ᄢߪ⟵ᗧ߁ⴕࠍ㒐੍ᖚ⟕ߩITRU
ໜ߿࡞ࡌ࡟AgIS ߦ೨ߩ∝⊒ߩ⁁∝ߩITRU 㧘ߡ޿߅ߦ2-2 ߮ࠃ߅1-2 㛎ታߩⓥ⎇ᧄ 
↪ࠍ∉఺ᚲዪౝ⣧ญߦីᛠࠢࠬ࡝ᖚ⟕ߩITRU㧚ߚࠇࠄ߼⹺ࠍะ௑ࠆߔਅૐ߇㊂ᴲಽᶧ
นਇ߇↪೑ߩࠄ߆ὐⷞߥevitcepsorP㧘ߪߦ߼ߚࠆߔ↪೑ߦࠣࡦ࠾࡚ࠪࠖ࠺ࡦࠦ㧘ߡ޿
᣿ࠍଥ㑐ߩߣേᄌߩ⢻∉఺ᚲዪౝ⣧ญߣ∝⊒ߩ⁁∝ߩITRU㧘ߪߦ߼ߚߩߘ㧚ࠆ޽ߢᰳ
ߦ೨ߩ∝⊒ߩ⁁∝ߩ ITRU㧘ߪߢⓥ⎇ᧄ㧚ࠆࠇࠄ߃⠨ߣࠆ޽ߢ৻╙߇ߣߎࠆߔߦ߆ࠄ
߇⠪㛎ⵍߪᢿ್ߩਅૐ㧘߇ߚࠇߐ⹺⏕߇ߣߎࠆߔਅૐ߇㊂ᴲಽᶧໜ߮ࠃ߅࡞ࡌ࡟ AgIS
࿐▸ߩDS1 ߩߘ㧘ߒ಴▚ߡߒߣenilesaB ࠍ୯ဋᐔߩ㑆ᦼ޿ߥ޿ߡ߃⸷ࠍ⁁∝ߩITRU
ਅૐߡ߃⿥ࠍ࿐▸ߩߎ߇⢻∉఺ᚲዪౝ⣧ญ㧘ࠄ߇ߥߒ߆ߒ㧚ߚߞⴕࠍ⸛ᬌߡߒߣᮡᜰࠍ
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ߡ޿↪ࠍᮡᜰߩᄖએDS1㧘ߣߎߚࠇߐ⹺⏕߽ᚻㆬߚߞ߆ߥߐ␜ࠍ⁁∝ߩITRU㧘߽ߡߒ
〯ࠍߣߎࠆ޽߇ᕈ⢻นࠆߥ⇣߇㉼⸃ߦว႐ߚ߃ᄌࠍቯ⸳ߩ enilesaB㧘߿ว႐ߚߒᢿ್
 㧚ࠆ޽߇ⷐᔅࠆߔធߦᨐ⚿ߩⓥ⎇ᧄ㧘ߡ߃߹
ࠣࡦ࠾࡚ࠪࠖ࠺ࡦࠦ㧘ߒᢿ್ߦ߁ࠃߩߤࠍ㧕ൻᄌ㧔ਅૐߩ⢻∉఺ᚲዪౝ⣧ญ㧘ߦੑ╙ 
ߐ⹺⏕߇േᄌߩᐲ⒟ߩߤ㧘ߣࠆ߃឵޿⸒㧚ࠆ޽߇ⷐᔅࠆߔ᳿⸃߆ࠆߔ↪೑ߡߒߣᮡᜰߩ
ߦ႐⃻ᛛ┹ߩ㓙ታ㧚ࠆ޽ߢ㗴⺖߁޿ߣ߆ࠆߕ⻠ࠍ╷ኻߩઁߩߘ㧘߿ᢿਛߩRT ߦว႐ࠇ
ᢿਛߩRT ߿ߒ⋥⷗ߩᐲᒝ࡮㊂RT㧘ߦᐲࠆࠇߐ⹺⏕߇ਅૐߩ⢻∉఺ᚲዪౝ⣧ญߡ޿߅
ࠆࠃߦਅૐ㧘ࠅ߹ߟ㧚ࠆߓ↢߇ࠢࠬ࡝޿ߥ߈ߢ㆐೔ߦ⊛⋡ߩRT ߩ᧪ᧄ㧘ߪߣߎ߁ⴕࠍ
RT ߦ⊛ᨐ⚿㧘ߓ↢ࠍ㓚ᡰߦࠣࡦ࠾࡚ࠪࠖ࠺ࡦࠦࠆߌ߅ߦ႐⃻ᛛ┹ߪߢᤒᦌ߇Ḱၮᢿ್
ࠪࠖ࠺ࡦࠦࠍ∉఺ᚲዪౝ⣧ญ㧘ߣࠆߔᘦ⠨ࠍὐߩߎ㧚ࠆࠇࠄ߃⠨߇ᕈ⢻นࠆߥߦߍᅹߩ
࡯࡝ࠬࠕ㧘ߒ߆ߒ㧚ࠆᱷ߇㗴⺖⸛ᬌ߈ߴࠆߔ᳿⸃㧘ߪߦ߼ߚࠆߔ↪೑ߡߒߣᮡᜰߩࡦ࡚
ߚ߼⹺ࠍะ௑ਅૐߦ೨∝⊒ߩ⁁∝ߩߘ㧘ߒኻߦ㒐੍ᖚ⟕ߩITRU ࠆ޿ߡߞߥߣ㗴໧ߢ࠻
 㧚ࠆࠇࠄ߃⠨ߣࠆ޽ߢᨐᚑࠆ߇ߥߟߦⓥ⎇ߩᓟ੹㧘ߪߡ޿߅ߦὐ߁޿ߣ
⢻∉఺ᚲዪౝ⣧ญߪࠣࡦ࠾࡚ࠪࠖ࠺ࡦࠦࠆߔ㑐ߦ㒐੍ᖚ⟕ߩITRU㧘ߡ޿߅ߦὐᤨ⃻ 
ߥ⊛ᨐല߽ᦨ߇ߣߎࠆߓ⻠ࠍ╷ኻߥ⊛ℂ‛㧘ߡߖࠊวߦߣߎࠆߔࠣࡦ࡝࠲࠾ࡕࠍേᄌߩ
ߚ߹⠪ᨴᗵ㧘ࠢࠬࡑ㧘Ქᶖ㧘޿߇߁㧘޿ᵞᚻ㧘ߪߣ╷ኻߥ⊛ℂ‛㧚ࠆ߃⠨ߣࠆ޽ߢᴺᣇ
㧕1102㧔.la te datsnaH㧚ࠆߚ޽ߦࠇߘ߇㔌㓒㧕೨੐㧔ߩߣ‛ੱࠆ޽߇ࠢࠬ࡝ߩᨴᗵߪ
ᦼળᄢ㧘ߡߒߣ⊛⋡ࠍ㒐੍ᖚ⟕ߩITRU ࠆߔኻߦળᄢࠢ࠶ࡇࡦ࡝ࠝቄ౻revuocnaV ߪ
㧘ࠅߚࠊߦ㑆ᦼ㐳ߚ߼฽ࠍᦼ஻Ḱࠅ߹ߟ㧘ࡦ࠭࡯ࠪ࡟ࡊߩ೨᦬߆1 ௅㐿㧘ߕࠄߥߺߩਛ㑆
᳇ⓨࠆߌ߅ߦ⸳ᣉᴱኋ㧘߿ߣߎࠆߔߣ㧕㔌㓒㧔ᔕኻቶ୘ࠍᴱኋߩᚻㆬ߁ⴕࠍRT ᐲᒝ㜞
⻠ࠍ╷ኻߥ߁ࠃߩߎ㧚ߚߞⴕࠍ╬ℂ▤↢ⴡࠆࠃߦᶧᲥᶖ㧘⒳ធࡦ࠴ࠢࡢ㧘↪೑ߩᯏᵺᷡ
޿ߡߒ๔ႎࠍߣߎߚߒዋᷫ߇ᢙઙ∛∔ࠅࠃࠢ࠶ࡇࡦ࡝ࠝቄ౻ oniroT ߩ࿁೨㧘ᨐ⚿ߚߓ
ญࠅࠃߦߤߥࠬ࡟࠻ࠬ⊛␹♖߿RT ᐲᒝ㜞㧘ߣࠆߔᘦ⠨ࠍᨐ⚿ߩⓥ⎇ᧄ߿ᨐ⚿ߩߎ㧚ࠆ
⢻∉఺ᚲዪౝ⣧ญ㧘ᔕኻߥಾㆡࠆߌ߅ߦࠣࡦࡒࠗ࠲ࠆࠇߐᗐ੍߇ਅૐߩ⢻∉఺ᚲዪౝ⣧
╷ኻߥ⊛ℂ‛ߩᓟߩߘ߮ࠃ߅㧘ᢿ್ุนߩⴕታ RT ࠆߌ߅ߦὐᤨߚࠇߐ⹺⏕߇േᄌߩ
ࡦࠦߩ㒐੍ᖚ⟕ߩ ITRU ߇ߣߎ߁ⴕߡߖࠊวࠍὐ 3 ߩߣߎ߁ⴕߢࠣࡦࡒࠗ࠲ߥಾㆡࠍ
 㧚ࠆࠇࠄ߃⠨ߣࠆ޽ߢ⊛ᨐലߡߒߣࠣࡦ࠾࡚ࠪࠖ࠺
ࡦ࠾࡚ࠪࠖ࠺ࡦࠦߩ㒐੍ᖚ⟕ߩITRU ࠆߌ߅ߦ࠻࡯࡝ࠬࠕ㧘ࠄ߆ὐⷞߥevitcepsorP 
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߿ᨐ⚿ߩⓥ⎇ᧄ㧘ߒ߆ߒ㧚޿ᄙߪ㗴⺖߈ߴࠆߔ᳿⸃ߦ߼ߚࠆ޿↪ࠍ∉఺ᚲዪౝ⣧ญߦࠣ
⊛ᨐലࠆߔኻߦᖚ⟕ߩITRU ࠆߖ߹ᖠࠍ࠻࡯࡝ࠬࠕ㧘᧪዁㧘ߦߣ߽ࠍᨐᚑߩⓥ⎇ߩᓟ੹
 㧚޿ߚߒᓙᦼࠍߣߎࠆࠇߐ┙⏕߇ࠣࡦ࠾࡚ࠪࠖ࠺ࡦࠦߥ
 
 ߇ᱛਛߩRT ߪߚ߹ዋᷫߩ㊂RT ࠆߌ߅ߦᦼࠣࡦ࠾࡯࡟࠻ࡈࠝ㧦3 㗴⺖
 㗀ᓇࠆ߃ਈߦࠬࡦࡑ࡯ࠜࡈࡄࠣࡦ࠾ࡦ࡜
 
ࡦࡑ࡯ࠜࡈࡄߥㆡᦨߢว⹜ߖߐ਄ะࠍࡦ࡚ࠪࠖ࠺ࡦࠦߦ߆޿ߡߞߣߦᚻㆬ࡯ࠞ࠶ࠨ 
ᤨหߣࠇߘ㧚ࠆ޽ߢⷐ㊀ߦᏱ㕖ߪߣߎ߁ⴕࠍࠣࡦ࠾࡚ࠪࠖ࠺ࡦࠦߦ߁ࠃࠆ߈ߢើ⊒ࠍࠬ
ਛߩᚢࠣ࡯࡝ࠆࠃߦ௅㐿ߩળᄢ㓙࿖߿ᥜભࠬࡑࠬ࡝ࠢࠆࠇࠄ⷗ߦࠣ࡯࡝ⷐਥߩᎺ 㧘᰷ߦ
ࠃߩߎ㧚ࠆߥߣ㗴⺖ߥⷐ㊀߽ߣߎߋ㒐ࠍਅૐߥ᏷ᄢߩࡦ࡚ࠪࠖ࠺ࡦ 㧘ࠦߪߡ޿߅ߦᦼᢿ
㧘ࠄ߆ߣߎࠆࠇࠄ߼᳞ߦᤨห߽ߣߎࠆ࿑ࠍࡘࠪ࠶࡟ࡈ࡝ߥ⊛␹♖㧘⊛૕り㧘ߪᦼᢿਛߥ߁
ߩߎ㧚޿ߒ㔍ߪ࠻ࡦࡔࠫ࡯ࡀࡑߩࡦ࡚ࠪࠖ࠺ࡦ 㧘ࠦߊߒ㔍ߪߣߎࠆขࠍࠬࡦ࡜ࡃߩᣇ෺
ࠍᦼࠣࡦ࠾࡯࡟࠻ࡈࠝ ̌ߡ޿߅ߦࠣࡦ࠾࡚ࠪࠖ࠺ࡦࠦߩᚻㆬ࡯ࠞ࠶ 㧘ࠨߣࠆߔᘦ⠨ࠍὐ
ࠇߎ㧘ߕࠄࠊ㑐߽ߦࠆ޽ߢ㗴⺖߈ߴࠆࠇߐ⸛ᬌߪ⺰⼏߁޿̍ߣ ߆߈ߴߔߏㆊߦ߁ࠃߩߤ
 㧚޿㔍޿⸒ߪߣࠆ޽ߢಽචߪ⸽ᬌߥ⊛ቇ⑼ߢ߹
ਛߩRT ߩ㑆ㅳᢙߪജ૕ߩᚻㆬ࡯ࠞ࠶ࠨ㧘ࠄ߆㧕2-3 ߮ࠃ߅1-3 㛎ታ㧔ᨐ⚿ߩⓥ⎇ᧄ 
⹺⏕߇ߣߎࠆߔዋᷫߦᗧ᦭߽ࠬࡦࡑ࡯ࠜࡈࡄࠣࡦ࠾ࡦ࡜ߩਛࡓ࡯ 㧘ࠥߒਅૐߡߞࠃߦᱛ
㑆ᐲᒝ㜞㧘ߚߒߣ⊛⋡ࠍᜬ⛽ߩࡦ࡚ࠪࠖ࠺ࡦࠦ࡞ࠞࠫࠖࡈߪߢ3-3 㛎ታ㧘ߚ߹㧚ߚࠇߐ
 㧚ߚߒ␜ࠍᕈ↪᦭ߩRT ࠣࡦ࠾ࡦ࡜⊛ᰳ
ㆡᦨࠆߌ߅ߦᦼRT ߩᰴ㧘ߦߟ1 ߩ⊛⋡ߩRT ࠆߌ߅ߦᦼࠣࡦ࠾࡯࡟࠻ࡈࠝ߿ᦼᢿਛ 
ࡦ࠭࡯ 㧘ࠪࠅ޽ߢ஻Ḱߚߌะߦᦼว⹜ࠆࠇߐ㐿ౣ߫ࠇ޽ߢᦼᢿਛ㧚ࠆࠇࠄߍ᜼߇஻Ḱߥ
ߦࡦ࠭࡯ࠪ࡟ࡊࠅ߹ߟ㧘ࡦ࠭࡯ࠪ޿ߒᣂ㧘߫ࠇ޽ߢᦼࠣࡦ࠾࡯࡟࠻ࡈࠝߩᦼ㐳ߩᓟੌ⚳
ࠦ࡞ࠞࠫࠖࡈࠆߌ߅ߦᦼᢿਛ㧘ߪᴺᣇRT ߿⷗⍮ߚࠇࠄᓧߢⓥ⎇ᧄ㧚ࠆߥߣ஻Ḱߚߌะ
ߩߘ㧘ߡߒ㓙ߦࠣࡦ࠾࡚ࠪࠖ࠺ࡦࠦߚߒߣ⊛⋡ࠍߣߎߋ㒐ࠍਅૐߥ᏷ᄢߩࡦ࡚ࠪࠖ࠺ࡦ
 㧚ࠆࠇࠄ߃⠨ߣ޿㜞ߪ୯ଔ↪೑
㧘ࠢࠬ࡝↢⊒ߩኂ㓚࡮்ᄖࠆࠃߦߣߎ߁ⴕߦᦼᢿਛࠍ RT ᐲᒝ㜞㧘ߢᣇ৻ߩߘߒ߆ߒ 
ኂ㓚࡮்ᄖࠆߌ߅ߦ㒠એᓟ㐿ౣᦼว⹜㧘㗀ᓇߥ⊛␹♖ࠆࠃߦߣߎ߁ⴕࠍRT ߥ߁ࠃߩߎ
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㧚ࠆ޽߇ᕈⷐᔅߔ␜ࠍᕈല᦭ߩRT ߩߎࠄ߆ὐⷞߥ⊛ⷺᄙࠅࠃ㧘ߤߥ㗀ᓇࠆ߃ਈߦ↢⊒ߩ
࡚ࠪࠖ࠺ࡦࠦߥㆡᦨࠆߌ߅ߦᦼࠣࡦ࠾࡯࡟࠻ࡈ 㧘ࠝࠅࠃߦߣߎࠆߔ᳿⸃ࠍ㗴໧ߩࠄࠇߎ
߇⸽ᬌߥ⊛ቇ⑼ߢ߹ࠇߎ㧘ࠄ߇ߥߒ߆ߒ㧚ࠆࠇࠄ߃⠨ߣࠆߥߦ⢻น߇ߣߎ߁ⴕࠍࠣࡦ࠾
ࠖ࠺ࡦࠦ࡞ࠞࠫࠖࡈ߇㊂ᷫ߿ᱛਛߩ RT ࠆߌ߅ߦᦼࠣࡦ࠾࡯࡟࠻ࡈࠝߚߞ޽ߢಽචਇ
 㧚ࠆࠇࠄ߃⠨ߣࠆ޽ߢ⟵ᗧ᦭ߪⓥ⎇ᧄ㧘ߡ޿߅ߦὐߚߒߦ߆ࠄ᣿ࠍ㗀ᓇࠆ߃ਈ߳ࡦ࡚ࠪ
ߩߣࠬࡦࡑ࡯ࠜࡈࡄ࡞ࠞࠫࠖࡈߩਛࡓ࡯ࠥߣᜬ⛽ߩࡦ࡚ࠪࠖ࠺ࡦࠦ࡞ࠞࠫࠖࡈ㧘ᓟ੹ 
 㧚ࠆ޽ߢ㗴⺖߇ߣߎ߁ⴕࠍ⸛ᬌߥ⊛ว✚߼฽ࠍ㕙஥ߥ⊛␹♖ࠆࠃߦߣߎ߁ⴕࠍRT㧘ㅪ㑐
 
 ߩᚻㆬ࡯ࠞ࠶ࠨߥ⊛ᗐℂߚߒㅢࠍ㑆ᐕߚߒߦߣ߽ࠍ⷗⍮ߚࠇࠄᓧߢⓥ⎇ᧄ 3.6
 ᩺ឭߩࠣࡦ࠾࡚ࠪࠖ࠺ࡦࠦ   
 
࡯ࠞ࠶ࠨߥ⊛ᗐℂ㧘ߚߒᘦ㈩ߦਅૐߩࡦ࡚ࠪࠖ࠺ࡦࠦߦߣ߽ࠍ⷗⍮ߚࠇࠄᓧߢⓥ⎇ᧄ 
࠺ࡦࠦߩᚻㆬ㧘ߦ߼ᆎߕ߹㧚㧕1-6 .giF㧔߁ⴕࠍ᩺ឭࠆߔ㑐ߦࠣࡦ࠾࡚ࠪࠖ࠺ࡦࠦߩᚻㆬ
ᔅ߇ߣߎ߁ⴕࠍଔ⹏ࡦ࡚ࠪࠖ࠺ࡦࠦߡ޿↪ࠍὐⷞࠆߥߦኻߪߦ㓙߁ⴕࠍࠣࡦ࠾࡚ࠪࠖ
ߘ㧘ὐⷞߩੱ୘ᚻㆬฦߣ૕ోࡓ࡯࠴㧘ὐⷞߌ߅ߦᦼRT ฦߣ૕ో㧘ߜࠊߥߔ㧚ࠆ޽ߢⷐ
ᘦ⠨ߦᏱࠍὐߩࠄࠇߎ㧚ࠆ޽߇ⷐᔅ߁ⴕࠍଔ⹏ࠄ߆ߤߥὐⷞߩജ૕ⴡ㒐ߣജ૕േⴕߡߒ
ߚߔ಴߈ዉࠍࠬࡦࡑ࡯ࠜࡈࡄߥㆡᦨ㧘޿ⴕࠍଔ⹏ࡦ࡚ࠪࠖ࠺ࡦࠦߡߒㅢࠍ㑆ᐕࠄ߇ߥߒ
 㧚ࠆ޽ߢ⊛ᗐℂ߇ߣߎ߁ⴕࠍࠣࡦ࠾࡚ࠪࠖ࠺ࡦࠦߩ߼
ࡦ࡜ᐲᒝ㜞ߤߥtset 2RIoY-oY㧘ߪߦଔ⹏ߩࡦ࡚ࠪࠖ࠺ࡦࠦ࡞ࠞࠫࠖࡈߚߒㅢࠍ㑆ᐕ 
ࠬࡦࡑ࡯ࠜࡈࡄࡓ࡯ 㧘ࠥߖࠊวߣ࠻ࠬ࠹࡞ࠞࠫࠖࡈࠆߥߣᮡᜰߩࠬࡦࡑ࡯ࠜࡈࡄࠣࡦ࠾
ߡ޿↪ࠍ㧕ଔ⹏ߩᣇ෺ߩࠬࡦࡑ࡯ࠜࡈࡄ⊛ⴚᛛߣࠬࡦࡑ࡯ࠜࡈࡄ࡞ࠞࠫࠖࡈߩਛว⹜㧔
࠺ࡦࠦ࡞ࠞࠫࠖࡈ㧘ߪߡ޿߅ߦᦼว⹜ߦ․㧚޿ߒ߹ᦸ߇ߣߎ߁ⴕࠍଔ⹏ࡦ࡚ࠪࠖ࠺ࡦࠦ
ࠪࠖ࠺ࡦࠦ࡞ࠞࠫࠖࡈߢߣߎ߁ⴕࠍଔ⹏ߩࠬࡦࡑ࡯ࠜࡈࡄࡓ࡯ 㧘ࠥߡߖࠊวߣࡦ࡚ࠪࠖ
޿ߣ߆߈ߴߊ⟎ࠍ㊀ᲧߦRT ߥ⊛ⴚᚢ㧘⊛ⴚᛛ㧘߆߈ߴߊ⟎ࠍ㊀ᲧߦRT ࠆ߃ᢛࠍࡦ࡚
 㧚ࠆߥߣᢱ᧚ᢿ್ߥ㊀⾆ࠆߔቯ᳿ࠍ㊎ᜰ߁
ߢ࠷࡯ࡐࠬࡓ࡯࠴߇࡯ࠞ࠶ 㧘ࠨߪߦ㓙߁ⴕࠍଔ⹏ߩࡦ࡚ࠪࠖ࠺ࡦࠦ࡞ࠞࠫࠖࡈࠄࠇߎ 
߽ߦേᄌߩੱ୘㧘ߕࠄߥߺߩଔ⹏ࡦ࡚ࠪࠖ࠺ࡦࠦߩ૕ోࡓ࡯࠴㧘ࠇ౉ߦᘦ⠨ࠍߣߎࠆ޽
⎇ᧄ㧚ࠆߥߦⷐᔅ߇ߌដ߈௛ࠆߔߊߐዊജᭂࠍ⇣Ꮕߩࡦ࡚ࠪࠖ࠺ࡦࠦߩ㑆ᚻㆬ㧘ߒᗧ⇐
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㫎㪸㫐㪅㩷
㽳
㪩㪼㪻㫌㪺㪼㪻㩷㪫㪩㪒㩷㪺㪸㫉㪼㩷㪽㫆㫉㩷
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#;an
effect of reduced training on physical fitness levels. 
##; an
effect of training  cessation on physical fitness levels.
A
 suggestion of ideal conditioning for soccer players throughout a com
petitive season.
6XEMHFWLYH
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Fig. 6-1. 
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⇣߇േᄌߩࠬࡦࡑ࡯ࠜࡈࡄtset 2RIoY-oY ߢੱ୘ฦᚻㆬ㧘߽ߡ޿߅ߦᨐ⚿ߚࠇࠄᓧߢⓥ
ࠖ࠺ࡦࠦࠆࠃߦኂ㓚࡮்ᄖ࠷࡯ࡐࠬߪേᄌߩ࠻ࠬ࠹࡞ࠞࠫࠖࡈ㧚ߚࠇߐ⹺⏕߇ߣߎࠆߥ
ࡘࠡ࡟㧘ߊߥߢߌߛࠆߔໂ␜ࠍᕈ⢻นߩਅૐࠆࠃߦⓍ⫾ߩഭ∋㧘߿ᕈ⢻นߩਅૐࡦ࡚ࠪ
ᚻㆬฦ߇⩄⽶ߩRT㧘ߡߞࠃߦ႐┙ߩᚻㆬࠆߌ߅ߦౝࡓ࡯࠴㧘ߤߥ࡯࡜ࡘࠡ࡟Ḱ㧘࡯࡜
ߦࡦ࡚ࠪࠫࡐߪߢ࡯ࠞ࠶ࠨઍ⃻㧘ߡ߃ട㧚ࠆߔଥ㑐߽ߣὐ㗴໧ߩ਄ᚑ᭴ߩRT ࠆߥ⇣ߢ
 te purtsurK ;9002 ,.la te ovlas iD㧔ࠆࠇࠄ߃⠨ߣࠆߥ⇣߇ജ⢻േㆇࠆࠇࠄ߼᳞ߡߞࠃ
㧘߃ᝒߦ⏕⊛ߟ਌ߦ⊛ᦼቯࠍേᄌߩੱ୘ᚻㆬߣേᄌߩ૕ోࡓ࡯࠴㧘߽ࠄ߆ߣߎ㧕6002 ,.la
 㧚ࠆ޽߇ⷐᔅ߁ⴕࠍࠣࡦ࠾࡚ࠪࠖ࠺ࡦࠦߚߞ޽ߦੱ୘ᚻㆬฦ
ࠍᢙᜉᔃ߮ࠃ߅ᚑ⚵૕ߡߒⴕᐔߣଔ⹏ߩࠬࡦࡑ࡯ࠜࡈࡄࡓ࡯ࠥ߿࠻ࠬ࠹࡞ࠞࠫࠖࡈ 
ߩࠄࠇߎ㧚ࠆ޽ߢല᦭߽ߣߎࠆߔℂ▤ࠍࡦ࡚ࠪࠖ࠺ࡦࠦߩᚻㆬߒࠣࡦ࡝࠲࠾ࡕߦ⊛ᦼቯ
㓚࡮்ᄖ࠷࡯ࡐࠬ㧘ࠆࠇࠄ߃⠨ߡߒߣ࿃ⷐࠆߖߐਅૐࠍࡦ࡚ࠪࠖ࠺ࡦࠦߩᚻㆬ㧘ߪᮡᜰ
࠶ࠨ ߪ㧕4002㧔 .la te nosanrA㧚ࠆ޿ߡࠇߐໂ␜߇ㅪ㑐ߩߣⓍ⫾ߩഭ∋㧘߿↢⊒ߩኂ
࡯࡟࠻㧘ᕈエᨵ㧘㊂ข៨⚛㉄ᄢᦨ߿₸⢌⢽૕ߣ↢⊒ߩኂ்࡮்ᄖߚߒߣ⽎ኻࠍᚻㆬ࡯ࠞ
ㆬ߃⸷ࠍߺ∩ߩ▵㑐⢆㧘ᨐ⚿ߚߒᩏ⺞ࠍㅪ㑐ߩߣ࿃ⷐߥޘ᭽ߤߥ㑆ᤨว⹜߿㑆ᤨࠣࡦ࠾
ߒ๔ႎࠍߣߎߚߞ޽ߢ୯㜞ߦᗧ᦭߇₸⢌⢽૕ߡߒセᲧߣᚻㆬߚߞ߆ߥ߃⸷ࠍߺ∩㧘ߪᚻ
ᄢMTacirfA htuoS puc dlroW AFIF 0102㧘ߪ 㧕2102㧔 .la te nesrednA ߚ߹㧚ࠆ޿ߡ
ߣ⊛⋡ࠍᢛ⺞ࡦ࡚ࠪࠖ࠺ࡦࠦߩ㑆ㅳ3㧘ߡߒߣ⽎ኻࠍᚻㆬ⴫ઍkramneD ࠆߔടෳߦળ
ᔃࠆߌ߅ߦᤨtset 2RIoY-oY ߦីᛠࡦ࡚ࠪࠖ࠺ࡦࠦߩᚻㆬ㧘ߡ޿߅ߦࡊࡦࡖࠠ೨੐ߚߒ
ᄢᦨ㧘ᨐ⚿ߚߞⴕ࿁ᢙⶄࠍ࠻ࠬ࠹หߡߓㅢࠍ㑆ᦼࡊࡦࡖ 㧘ࠠߒ↪೑ߡߒߣᮡᜰࠍേᄌᜉ
ႎࠍߣߎߚߞ޽߇ଥ㑐ߦ㑆ߩߣࡦ࡚ࠪࠖ࠺ࡦࠦߩᚻㆬ㧘ߣዋᷫߩᢙᜉᔃߩᤨ⩄⽶േㆇਅ
㧘ࠄේ⩲㧔ࠆ޿ߡࠇߐໂ␜߇ㅪ㑐ߩߣഭ∋ߣേᄌᜉᔃ߽ߡ޿߅ߦᛛ┹ઁ㧚ࠆ޿ߡߒ๔
ᕈ⢻นࠆ޽ߢ↪᦭ߪߣߎࠆ޿↪ࠍᢙᜉᔃߦଔ⹏ࡦ࡚ࠪࠖ࠺ࡦࠦߩᚻㆬ㧘ࠄ߆ߣߎ㧕9991
࡚ࠪࠖ࠺ࡦࠦࠍࡦ࡚ࠪࠖ࠺ࡦࠦߥ⊛ⷡ⥄ߩᚻㆬ㧘߃ടߦᮡᜰߥ⊛ⷰቴߩࠄࠇߎ㧚޿㜞߇
ࠆ߃ⴕ߇࠻ࡦࡔࠫ࡯ࡀࡑߦ⊛ᨐലߦᦝࠅࠃߦߣߎࠆߔ㍳⸥ߡߒ⛯⛮㧘ߒᚑ૞ࠍ࠻࡯ࠪࡦ
㧚ࠆ߃⠨ߣ
ࠞࠫࠖࡈࠆߌ߅ߦᓟ೨ᦼRT ߩߎ㧘ߪߢࠣࡦ࠾ࡦ࡚ࠪࠖ࠺ࡦࠦࠆߌ߅ߦࡦ࠭࡯ࠪ࡟ࡊ 
↪᦭ߩ㓙ࠆ߼᳿ࠍኈౝRT ߪଔ⹏ߩᤨᆎ㐿RT㧚ࠆ޽ߢಾᄢ߇ଔ⹏ߩࡦ࡚ࠪࠖ࠺ࡦࠦ࡞
ߦᦼRT ߩߘߪଔ⹏ߩࡦ࡚ࠪࠖ࠺ࡦࠦ࡞ࠞࠫࠖࡈߩᤨੌ⚳ࡦ࠭࡯ࠪ࡟ࡊ㧘ߡߒߣႎᖱߥ
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  㧚ࠆߥߣႎᖱߥ↪᦭ߢ਄ࠆߔ⸛ᬌࠍࠣࡦ࠾࡚ࠪࠖ࠺ࡦࠦߩᦼว⹜㧘߿ᨐലRT ࠆߌ߅
ࠫࠖࡈߦਥ㧘ࠇࠄ߃⠨ߡߒߣᦼ஻Ḱߚߌะߦᦼว⹜㧘ߦ⥸৻ߪߡ޿߅ߦࡦ࠭࡯ࠪ࡟ࡊ 
ࠇࠊⴕ߇RT ߚߒߣ⊛⋡ࠍߣߎࠆߖߐㅘᶐࠍⴚᚢࡓ࡯࠴㧘߿਄ะߩࡦ࡚ࠪࠖ࠺ࡦࠦ࡞ࠞ
㧕1102㧔.la te ytuaD㧘ߡߒ㑐ߦࠢࠬ࡝ߩਅૐࡦ࡚ࠪࠖ࠺ࡦࠦࠆߌ߅ߦᦼRT ߩߎ㧚ࠆ
㑆ᐕ51 ࠍߣߎ޿ᄙ߇ᢙ↢⊒ߩኂ㓚࡮்ᄖࠆߌ߅ߦᓟੌ⚳ᦼᢿਛ㧘߿ᦼᆎ㐿ࡦ࠭࡯ࠪߪ
߇⦟ਇߩࡦ࡚ࠪࠖ࠺ࡦࠦ࡞ࠞࠫࠖࡈ㧘ߪߦ↢⊒ߩࠄࠇߎ㧚ࠆ޿ߡߒ៰ᜰࠄ߆ᩏ⺞߱෸ߦ
ߘ㧘ࡈ࠶࠲ࠬࠣࡦ࠴࡯ࠦߣࡈ࠶࠲ࠬ࡞ࠞࠖ࠺ࡔ㧘߼ߚࠆࠇࠄ߃⠨߇ᕈ⢻นࠆ޿ߡߒଥ㑐
ⴕࠍᨆಽࠬࡦࡑ࡯ࠜࡈࡄ߿ଔ⹏ࡦ࡚ࠪࠖ࠺ࡦࠦߩੱ୘ᚻㆬ㧘ࠅߥߣ૕৻૏ਃ߇ᚻㆬߡߒ
ࠖ࠺ࡦࠦ࡞ࠞࠫࠖࡈߦ⊛ᭂⓍ㧘߿ߣߎ߁ᛄࠍᗧᵈߩᔃ⚦ߦࠢࠬ࡝↢⊒ߩኂ㓚࡮்ᄖ㧘޿
ߣߎߔᜰ⋡ࠍ਄ะߩ㕙࡞ࠞࠫࠖࡈߢὐⷞ޿㐳ࠅࠃ㧘ࠄ߆↹⸘RT ߔᜰ⋡ࠍ਄ะߩࡦ࡚ࠪ
߽߆ࠆ߈ߢᷫシࠍࠢࠬ࡝ߩߘߡߞࠃߦߣߎ߁ⴕࠍߤߥᦝᄌߩ߳↹⸘ RT ߚߒߣ⊛⋡ࠍ
 㧚޿ߥࠇߒ
ߩ೨⋥ᦼว⹜㧘߿⣕㔌ߩ߳RT ࠆ߼㜞ࠍⴚᚢࡓ࡯࠴㧘ߢߣߎࠆߔᖚ⟕ߦITRU㧘ߚ߹ 
ߌߛࠆߥߣ⋉೑ਇߡߞߣߦੱ୘ᚻㆬ㧘ߪߣߎࠆߖߐਅૐࠍࡦ࡚ࠪࠖ࠺ࡦࠦߢࠣࡦࡒࠗ࠲
ࡀࡑࠢࠬ࡝ߩኂ㓚࡮்ᄖ㧘ߡߞᓥ㧚ࠆࠇࠄ߃⠨ߣ޿߈ᄢ߽ᄬ៊ߩߡߒߣࡓ࡯࠴㧘ߊߥߢ
ⴕ߇ࠣࡦ࠾࡚ࠪࠖ࠺ࡦࠦࠆߔኻߦᖚ⟕ߩ߳∝ᨴᗵߩߤߥITRU㧘ߕࠄߥߺߩ࠻ࡦࡔࠫ࡯
⊛ℂ‛㧘ߡߖࠊวߦߣߎࠆߔࠣࡦ࡝࠲࠾ࡕࠍേᄌߩ∉఺ᚲዪౝ⣧ญ㧚ࠆ޽ߢ߈ߴࠆࠇࠊ
 㧚ࠆ޽ߢⷐᔅ߇ߣߎࠆߓ⻠ߡߖࠊวࠍ╷ኻ∝ᨴᗵߥ
⁁ߥ߁ࠃߩߤߡߒኻߦᦼว⹜߇ࡓ࡯࠴㧘ߪࠣࡦ࠾࡚ࠪࠖ࠺ࡦࠦࠆߌ߅ߦࡦ࠭࡯ࠪ࡟ࡊ 
ࠆߔᒰᜂࠍࠣࡦ࠾࡚ࠪࠖ࠺ࡦ 㧘ࠦߡߞᓥ㧚ࠆࠊ㑐ߦធኒߣ㊎ᣇࡓ࡯࠴߁޿ߣ߆߻⥃ߢᘒ
ᄙࠍࡦ࡚ࠪࠖ࠺ࡦࠦߩᚻㆬ㧘ߡ┙ࠍ↹⸘RT ޿ᓥߦ㊎ᣇൻᒝߩࡓ࡯࠴㧘ߪࡈ࠶࠲ࠬ႐⃻
 㧚ࠆ޽ߢ߈ߴ߁ⴕࠍࠣࡦ࠾࡚ࠪࠖ࠺ࡦࠦߢ਄ߚ߼ᭂ⷗ߦߦ⊛ⷺ
㧘߈ߴࠆࠇߐవఝߡ޿߅ߦᦼว⹜㧘ߣࠆ߃⠨ࠍᑼᣇᛛ┹ߩ࡯ࠞ࠶ࠨઍ⃻޿ᄙ߇ᢙว⹜ 
࠾࡚ࠪࠖ࠺ࡦࠦߩࠅ቞ 㧘̌޿ߥߖߐਅૐࠍࡦ࡚ࠪࠖ࠺ࡦࠦߩᚻㆬߪࠣࡦ࠾࡚ࠪࠖ࠺ࡦࠦ
ߒߣ࿃ⷐߩਅૐࠍࡦ࡚ࠪࠖ࠺ࡦࠦߩᚻㆬࠆߌ߅ߦᦼว⹜㧘ᣇ৻㧚ࠆ߃⠨ߣࠆ޽ߢ̍ࠣࡦ
ࡕࠍ∉఺ᚲዪౝ⣧ญ㧘᭽หࡦ࠭࡯ࠪ࡟ࡊ㧘ࠄ߆ߣߎࠆ޿ߡࠇߐ๔ႎ߇ᖚ⟕ߩ߳ITRU ߡ
ℂ‛ࠆ޽߇ᨐലߦߣߎࠆߔᷫシࠍࠢࠬ࡝ᖚ⟕ߩITRU㧘ߡߖࠊวߦߣߎࠆߔࠣࡦ࡝࠲࠾
࡟࠻ࠬ⊛␹♖ߔ߷෸ࠍ㗀ᓇߦജ૕ⴡ㒐㧘ߡߖࠊว㧚ࠆ޽ߢⷐᔅ߇ߣߎࠆߓ⻠ࠍ╷ኻߥ⊛
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ࠦ⊛␹♖ߩᚻㆬ㧘ߢߣߎࠆߔ↪ᵴࠍ࠻࡯ࠪࡦ࡚ࠪࠖ࠺ࡦ 㧚ࠦࠆ޽߇ⷐᔅࠆߔ⋡⌕߽ߦࠬ
 㧚ࠆ߃⠨ߣࠆ߈ߢីᛠࠍࡦ࡚ࠪࠖ࠺ࡦ
޽ߢ߈ߴ߁ⴕߡߖࠊว߽ଔ⹏ߩࡦ࡚ࠪࠖ࠺ࡦࠦ࡞ࠞࠫࠖࡈ㧘਄એࠆ޽ߢᦼว⹜㧘ᣇઁ 
߇ଔ⹏ࠬࡦࡑ࡯ࠜࡈࡄࡓ࡯ࠥߪߦଔ⹏ߩࡦ࡚ࠪࠖ࠺ࡦࠦ࡞ࠞࠫࠖࡈࠆߌ߅ߦᦼว⹜㧚ࠆ
ࠞࠫࠖࡈߩߤߥ㔌〒ⴕ⿛ߩߢࠣࡦ࠾ࡦ࡜ᐲᒝ㜞߿㔌〒േ⒖✚ߩਛว⹜㧚ࠆ޽ߢല᦭߽ᦨ
⊛ⴚᚢ㧘ⴚᛛߚߖࠊวࠍߤߥ₸ᜬ଻࡞࡯ࡏ߿₸ഞᚑࠬࡄ㧘ߕࠄߥߺߩࠬࡦࡑ࡯ࠜࡈࡄ࡞
․ߦὐᱜୃߚߌ߻ߦว⹜ߩᰴ㧘߫ࠇ߈ߢ߇ߣߎࠆߔ⹺⏕ߦ⊛ᦼቯࠍ⋡㗄ࠆߔㅪ㑐ߣ࿃ⷐ
ߤߥ࡯࡜ࡘࠡ࡟Ḱ㧘࡯࡜ࡘࠡ࡟㧘ߪߢᦼว⹜ߚ߹㧚ࠆߥߣ⢻น߇ߣߎ߁ⴕࠍRT ߚߒൻ
㑐ߦὐߩߎ㧚޿㜞߇ᕈ⢻นࠆߓ↢߇Ꮕߦࡦ࡚ࠪࠖ࠺ࡦࠦߩᚻㆬߡߞࠃߦᴫ⁁႐಴ߩว⹜
⢻น߇ߣߎࠆ߃ᝒߦ⊛ⷰቴࠍേᄌߩߘ㧘ࠅࠃߦߣߎࠆߔⴕታࠍ࠻ࠬ࠹࡞ࠞࠫࠖࡈߪߡߒ
ᚻㆬ޿ߥࠇ߹ᕺߦળᯏࠆߔ႐಴ߦว⹜㧘߿ᚻㆬࠆ޿ߡߞߥߣਥ߇႐಴ઍ੤ߦ․㧚ࠆߥߦ
ࠄߥ߫ࠇߌߥࠄ࿑ࠍ਄ะߪߚ߹ᜬ⛽ߩࡦ࡚ࠪࠖ࠺ࡦࠦ㧘޿ⴕࠍRT ߦ೎୘㧘ߪߡߒኻߦ
  㧚޿ߥ
ߦᴫ⁁ߚࠇ߆⟎ߢౝࡓ࡯࠴߇ᚻㆬߩࠇߙࠇߘ㧘ߪࠣࡦ࠾࡚ࠪࠖ࠺ࡦࠦࠆߌ߅ߦᦼว⹜ 
࠾࡚ࠪࠖ࠺ࡦࠦࠆߔኻߦࠢࠬ࡝߁ߥ៊ࠍࡦ࡚ࠪࠖ࠺ࡦ 㧚ࠦࠆ޽߇ⷐᔅࠆߖߐൻᄌߡߞࠃ
߇ߣߎ߁ⴕࠍRT ߚߒߣ⊛⋡ࠍ਄ะߩࡦ࡚ࠪࠖ࠺ࡦࠦߪߡߞࠃߦᚻㆬ㧘ߕࠄ߹⇐ߦࠣࡦ
ㆬ㧘޿ⴕࠍଔ⹏ߩࡦ࡚ࠪࠖ࠺ࡦࠦ࡞ࠞࠫࠖࡈߡߒᘦ⠨ࠍࠣࡦࡒࠗ࠲ߩቯ᷹㧚ࠆ޽ߢⷐᔅ
り㧔ࡦ࡚ࠪࠖ࠺ࡦࠦߩੱ৻ੱ৻㧘ߦ߁ࠃࠆ߈ߢើ⊒ࠍࠬࡦࡑ࡯ࠜࡈࡄߥㆡᦨߢว⹜߇ᚻ
ࠣࡦ࠾࡚ࠪࠖ࠺ࡦࠦߚߓᔕߦ㧕ߤߥኈౝว⹜㧘❣ᚑ㧔ᴫ⁁ߩࡓ࡯࠴㧘ߣ㧕㕙␹♖㧘㕙૕
 㧚ࠆ޽߇ⷐᔅ߁ⴕࠍ
ߦᦼRT ߩᰴ㧘ߪ⊛⋡ߩࠣࡦ࠾࡚ࠪࠖ࠺ࡦࠦࠆߌ߅ߦ㧕ᦼᢿਛ㧔ᦼࠣࡦ࠾࡯࡟࠻ࡈࠝ 
ߦ㐿ౣߩว⹜㧘ߪߡ޿߅ߦᦼᢿਛߚࠇࠄߌ⸳ߦ߫ඨࡦ࠭࡯ 㧚ࠪࠆ޽ߢ஻Ḱߥㆡᦨߚߌะ
޿߅ߦᦼࠣࡦ࠾࡯࡟࠻ࡈࠝߩᦼ㐳ࠆߌ߅ߦᓟੌ⚳ࡦ࠭࡯ 㧘ࠪࠣࡦ࠾࡚ࠪࠖ࠺ࡦࠦߚߌะ
 㧚ࠆ޽ߢ߈ߴࠆࠇߐవఝ߇ࡘࠪ࠶࡟ࡈ࡝ߩりᔃ㧘ߪߡ
ࡦ࡚ࠪࠖ࠺ࡦࠦߡߌะߦ㐿ౣߩว⹜ߣ㕙஥ߩߡߒߣࡘࠪ࠶࡟ࡈ࡝ߩりᔃ㧘ߪߢᦼᢿਛ 
ᭂ⷗ࠍࠬࡦ࡜ࡃߩᣇ෺㧘㧕਄ะߩࠬࡦࡑ࡯ࠜࡈࡄߪߡߞࠃߦᴫ⁁ࡓ࡯࠴㧔ߋ㒐ࠍਅૐߩ
࠺ࡦࠦ࡞ࠞࠫࠖࡈߩ㧕ᦼ೨㧔ᤨੌ⚳ᦼว⹜㧘ߪߦቯ᳿ߩࠬࡦ࡜ࡃߩߎ㧚ࠆ޽߇ⷐᔅࠆ߼
ࠪࠖ࠺ࡦࠦ࡞ࠞࠫࠖࡈߪႎᖱߩࠄࠇߎ㧚ߟ┙ᓎ߇ଔ⹏ࠬࡦࡑ࡯ࠜࡈࡄࡓ࡯ࠥߣࡦ࡚ࠪࠖ
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࡚ࡦ߿ࠥ࡯ࡓࡄࡈࠜ࡯ࡑࡦࠬߩᡷༀ࡮ะ਄ࠍ⋡⊛ߣߒߚࠦࡦ࠺࡚ࠖࠪ࠾ࡦࠣߦ㊀ὐࠍ⟎
ߊ߆㧘෻ኻߦࠦࡦ࠺࡚ࠖࠪࡦߩૐਅࠍ㒐ߋࠦࡦ࠺࡚ࠖࠪ࠾ࡦࠣߦ㊀ὐࠍ⟎ߊ߆ߣ޿߁ࡃ
࡜ࡦࠬࠍ⷗ᭂ߼ࠆቴⷰ⊛ᩮ᜚ߣߥࠆ㧚ᓟ⠪ߩᣇ㊎ࠍㆬᛯߒߚ႐วߪ㧘ᧄ⎇ⓥߩ TRᣇᴺ
ࠍᄖ்࡮㓚ኂߩ⊒↢ߦචಽ⇐ᗧߒߚ਄ߢⴕ߁ߎߣ߇ 1ߟߩ᦭ലߥㆬᛯ⢇ߣߥࠆ㧚 
 ৻ᣇ㧘㐳ᦼߩࠝࡈ࠻࡟࡯࠾ࡦࠣᦼߦ߅ߌࠆࠦࡦ࠺࡚ࠖࠪ࠾ࡦࠣߢ⇐ᗧߔߴ߈ߎߣߪ㧘
㐳ᦼߦ߅ࠃ߱ TRߩ⛮⛯߿⹜วߩࠬ࠻࡟ࠬ߆ࠄ㔌ࠇ㧘ᔃり෺ᣇߩ࡝ࡈ࡟࠶ࠪࡘࠍ࿑ࠆߎ
ߣߢ޽ࠆ㧚ട߃ߡ⇐ᗧߔࠆߴ߈ὐߪ㧘⠉ᐕߩࡊ࡟ࠪ࡯࠭ࡦߦ߅ߌࠆᄖ்࡮㓚ኂߩ⊒↢ߩ
࡝ࠬࠢࠍߢ߈ࠆߛߌシᷫߔࠆߎߣߢ޽ࠆ㧚․ߦ૕⚵ᚑߩᄌേ߿૕ജ࡟ࡌ࡞ߩૐਅߪ㧘ᄖ
࡮்㓚ኂߩ⊒↢ߩ࡝ࠬࠢߣߩ㑐ଥ߇ᜰ៰ߐࠇߡ޿ࠆ㧔Arnason et al., 2004; ጊᧄ㧘2001㧕
ߎߣ߆ࠄ㧘ቯᦼ⊛ߦ᷹ቯߒߎࠇࠄߩὐߦ㈩ᘦߔࠆᔅⷐ߇޽ࠆ㧚ߒ߆ߒ㧘਄⸥ߩ໧㗴ὐߦ
㑐ߒߡߪ㧘⃻႐ߩࠦ࡯࠴߿ࡔ࠺ࠖࠞ࡞ࠬ࠲࠶ࡈ߇ࡊ࡟ࠪ࡯࠭ࡦߦ߅ߌࠆ TRౝኈ߿㧘ㆬ
ᚻߩࡈࠖࠫࠞ࡞ࠦࡦ࠺࡚ࠖࠪࡦߦ㈩ᘦߔࠆߎߣߦࠃߞߡ㧘ߘߩ࡝ࠬࠢࠍシᷫߢ߈ࠆน⢻
ᕈ߇޽ࠆߩߢߪߥ޿ߛࠈ߁߆㧚ߎߩࠃ߁ߥኻ╷ࠍ⻠ߓࠆߎߣߢ㧘ㆬᚻ߇ࠃࠅ᦭ᗧ⟵ߦߎ
ߩᦼ㑆ࠍㆊߏߔߎߣ߇ߢ߈ࠆߣ⠨߃ࠆ㧚 
 ࠨ࠶ࠞ࡯ㆬᚻߦ㒢ࠄߕ㧘ㆬᚻ߇⹜วߢᦨㆡߥࡄࡈࠜ࡯ࡑࡦࠬࠍ⊒ើߔࠆߚ߼ߦߪ㧘Ᏹ
ߦࠦࡦ࠺࡚ࠖࠪࡦߩᄌേߦᵈᗧࠍᛄ߁ᔅⷐ߇޽ࠆ㧚ㆬᚻߦ㑐ࠊࠆࠦ࡯࠴߿࠻࡟࡯࠽࡯ߪ㧘 
ࠦࡦ࠺࡚ࠖࠪࡦ⹏ଔࠍᄙⷺ⊛ߥⷞὐ߆ࠄⴕ޿㧘ᐕ㑆ࠍㅢߒߚⷞὐ߿࠴࡯ࡓᣇ㊎ࠍ⠨ᘦߦ
౉ࠇ㧘ฦ TR ᦼߩ․ᓽߦ㈩ᘦߒߚࠦࡦ࠺࡚ࠖࠪ࠾ࡦࠣࠍⴕ߁ߴ߈ߢ޽ࠆ㧚ߘߩߚ߼ߦ
ߪㆬᚻߩჿߦᏱߦ⡊ࠍ௑ߌ㧘ࡄࡈࠜ࡯ࡑࡦࠬࠍ⊛⏕ߦಽᨆߒ㧘⑼ቇ⊛ߥᩮ᜚ߦ⚻㛎ࠍ⚵
ߺวࠊߖ㧘✚ว⊛ߦࠦࡦ࠺࡚ࠖࠪ࠾ࡦࠣࠍ┙᩺㧘ታ〣ߔࠆߎߣ߇ᔅⷐߢ޽ࠆ㧚  
 
6.4 ߹ߣ߼ 
  
“ Football is not science but science may improve the level of football.” 
 
Denmarkߩ↢ℂቇ⠪ Dr. Jens Bangsboߪᓐߩ⪺ᦠ̌The physiology of soccer with 
special reference to intense intermittent exercise” ߦ߅޿ߡߎߩࠃ߁ߦㅀߴߡ޿ࠆ㧚 
  
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ߥߊ߈ᄢߦᏱ㕖ߪ₂⽸ߩቇ⑼ࠆߌ߅ߦ਄ะജᛛ┹㧘ࠅࠃߦᱠㅴߩቇ⑼࠷࡯ࡐࠬߩᐕㄭ 
ࠬࠢ࠾ࠞࡔࠝࠗࡃ㧘ᨆಽࡓ࡯ࠥ㧘ቇℂᔃ㧘ቇ⑼ࠣࡦ࠾࡯࡟࠻㧘ቇℂ↢㧘ቇක㧚ࠆ޿ߡߞ
 㧚ࠆ޿ߡࠇࠄߨ㊀߇ⓥ⎇ᄛᤤߡ޿߅ߦ㊁ಽฦߩߤߥ
߇ࡦ࡚ࠪࠖ࠺ࡦ 㧘ࠦߪߦ߼ߚࠆߔើ⊒ࠍࠬࡦࡑ࡯ࠜࡈࡄߩ⦟ᦨߢว⹜߇ᚻㆬ࡯ࠞ࠶ࠨ 
ߩᚻㆬ߇ߒᖡߒༀߩࠣࡦ࠾࡚ࠪࠖ࠺ࡦ 㧘ࠦࠅ߹ߟ㧚ࠆߥߣߟ1 ߩઙ᧦߇ߣߎࠆ޽ߢᅢ⦟
ߐ⴫ઍߦߤߥജ⢻⊛ᰳ㑆㧘ജਭᜬ߿ജ╭㧚ࠆߥߣ࿃ⷐߥ߈ᄢࠆߔฝᏀࠍࠬࡦࡑ࡯ࠜࡈࡄ
ࠍࡦ࡚ࠪࠖ࠺ࡦࠦߩᚻㆬ㧘ࠅ޽ߢ⚛ⷐࠆߔ⚿⋥ߦࠬࡦࡑ࡯ࠜࡈࡄߩᚻㆬߪജ૕േⴕࠆࠇ
ߣߎࠆߔ਄ะߡߌฃࠍ㗀ᓇߩRT ߪജ૕േⴕߩࠄࠇߎ㧚ࠆߥߣᮡᜰߥ↪᦭ߩ㓙ࠆߔីᛠ
࠺ࡦࠦߩᚻㆬ࡯ࠞ࠶ࠨࠅ߹ߟ㧚ࠆ޿ߡࠇߐ๔ႎ߇ߣߎࠆߔਅૐߡߞࠃߦᱛਛߩRT㧘߿
ᬌ߆ࠆߔേᄌߦ߁ࠃߩߤߡߒㅢࠍ㑆ᐕ߇⚛ⷐജ૕ߩࠄࠇߎ㧘ߪߦ㓙߁ⴕࠍࠣࡦ࠾࡚ࠪࠖ
หജ૕േⴕ㧘ᣇ৻㧚ࠆ޽߇ⷐᔅࠆߔⴕታࠍࠣࡦ࠾࡚ࠪࠖ࠺ࡦࠦߚߓᔕߦᦼRT ฦ㧘ߒ⸛
ࠜࡈࡄߩᚻㆬ㧘߽ജ૕ⴡ㒐ࠆࠇࠄ߃⠨ߡߒߣജ᛫ᛶࠆߔኻߦࠬ࡟࠻ࠬࠆߌฃ߇૕↢㧘᭽
߆ 㧘̌ߪ♽∉఺ࠆ޽ߢߟ1 ߩജ૕ⴡ㒐ߩߎ㧚ߔߚᨐࠍഀᓎߥⷐ㊀ߡ޿߅ߦើ⊒ࠬࡦࡑ࡯
ធኒߣᘒ⁁ᐽஜߩᚻㆬ㧘ࠄ߆ߣߎߊ௛ߡߒኻߦࠬ࡟࠻ࠬ⊛ቇ‛↢ࠆߥߣ࿃ේߩߤ̍ߥ ߗ
޿↪ࠍ⚛ⷐജ૕ߩߟ2 ࠆߔㅪ㑐ߦធኒߣើ⊒ࠬࡦࡑ࡯ࠜࡈࡄߩᚻㆬ㧘ߡߞᓥ㧚ࠆࠊ㑐ߦ
㧘ߪ⷗⍮ߩⓥ⎇ᧄߚࠇࠄᓧߢߣߎ߁ⴕࠍ⸛ᬌ㧘ଔ⹏ࠍࡦ࡚ࠪࠖ࠺ࡦࠦߩᚻㆬ࡯ࠞ࠶ 㧘ࠨߡ
 㧚ࠆࠇࠊᕁߣࠆߥߣഥ৻ߥ⋉᦭ߩ㓙ࠆ߃⠨ࠍࠣࡦ࠾࡚ࠪࠖ࠺ࡦࠦߩᚻㆬ࡯ࠞ࠶ࠨ
޽߇ⷐᔅߩ᣿ⓥߊߒਲ߇᜚ᩮ⊛ቇ⑼㧘ߡ޿߅ߦ႐⃻ᛛ┹ߩ㓙ታ㧘ߪߢᢥ⺰჻ඳᧄߚ߹ 
㕙஥ߩߡߒߣ ”paG eht egdirB”㧘ߒᷰᯅߩ႐⃻ᛛ┹ߣⓥ⎇㧘ߣߎߚߒ⋡⌕ߦὐ㗴໧ࠆ
࠻࡯࡝ࠬࠕ㧘ߕࠄߥߺߩᚻㆬ࡯ࠞ࠶ࠨ㧚ߚߞⴕࠍ⸛ᬌߡߒᘦ㈩ߦὐ2 ߩߎ㧘ߣߎߟᜬࠍ
ߔ㑐ߦേᄌߩࡦ࡚ࠪࠖ࠺ࡦࠦ࡞ࠞࠫࠖࡈࠆࠃߦᢿਛߩRT㧘߿㗴໧ߩITRU ࠆߔ⊒ᄙߦ
RT ࠆ޿ߡࠇࠊⴕߦ⊛㛎⚻㧘߿࡞࡯ࡘࠫࠤࠬࠆߔ㕙⋥ߢ႐⃻ᛛ┹ߩ㓙ታߡߒߘ㧘⸛ᬌࠆ
߁ࠃࠆ߈ߢଏឭ߇ႎᖱࠆߥߣ⢻น↪ᔕߡߞߣߦ࠴࡯ࠦ߿ᚻㆬࠆࠊ៤ߦ႐⃻㧘ߤߥ⸽ᬌߩ
 㧚ࠆ߃⠨ߣࠆ޽ߢ⷗⍮ߥ⋉᦭ߡߞߣߦ࠴࡯ࠦߩ႐⃻㧘ߪ⷗⍮࿁੹ߚࠇࠄᓧߒᘦ㈩ߦ
㧘ᚻㆬ㧘ઍᐕ㧘೎ᕈ㧘ࠎࠈߜ߽ߪᚻㆬߩ࠷࡯࡞ࠬ࡜ࠣࠄ߆ᚻㆬߥ࡞࠽࡚ࠪ࠶ࠚࡈࡠࡊ 
㧘ߡߒኻߦ਄ะജᛛ┹ߩ࡯ࠞ࠶ࠨࠆ޿ߡࠇߐᗲ߽ᦨߢ⇇਎㧘ߕࠄࠊ㑐ߦ႐┙ߩ࡯࠲࡯ࡐࠨ
ߞ㗿ࠍߣߎࠆ߈ߢਈነ߽ߢߒዋߦ ”llabtoof fo level eht evorpmi yam” ߇⷗⍮ߩ࿁੹
 㧚޿ߚ߃⚳ࠍⓂߡ
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  
ࡄࠣࡦ࠾ࡦ࡜ᐲᒝ㜞ߚߒㅢࠍࡦ࠭࡯ࠪ㧕1㧔㧘ߡߒߣ⽎ኻࠍᚻㆬ࡯ࠞ࠶ࠨ㧘ߪߢⓥ⎇ᧄ 
㧘േᄌߩ∉఺ᚲዪౝ⣧ญࠆߌ߅ߦᦼว⹜߮ࠃ߅ࡦ࠭࡯ࠪ࡟ࡊ㧕2㧔㧘േᄌߩࠬࡦࡑ࡯ࠜࡈ
ࠜࡈࡄࠣࡦ࠾ࡦ࡜߇ᱛਛߩ RT ߪߚ߹ዋᷫߩ㊂ RT ࠆߌ߅ߦᦼࠣࡦ࠾࡯࡟࠻ࡈࠝ㧕3㧔
 㧚ߚᓧࠍ⺰⚿ߩਅએߒ⸛ᬌߡ޿ߟߦ㗴⺖ⓥ⎇ߩߟ3 ਄એ㧘㗀ᓇࠆ߃ਈߦࠬࡦࡑ࡯
  
㧘ߒേᄌߡߒㅢࠍ㑆ᐕߪࡓࠗ࠲࠻ࡦ࡝ࡊࠬm 02 ߮ࠃ߅ࠬࡦࡑ࡯ࠜࡈࡄtset 2RIoY-oY㧕1
 㧚ߚࠇߐ⹺⏕߇ߣߎߔ␜ࠍ୯ૐ߽ᦨ߇ᤨᆎ㐿ࡦ࠭࡯ࠪ
 
ࠇߐ⹺⏕߇ะ௑ਅૐߩᐲㅦᴲಽ AgIS ߮ࠃ߅㊂ᴲಽᶧໜ㧘ߦ೨∝⊒ߩ⁁∝ߩ ITRU㧕2
 㧚ߚ
 
ࡈࡄ࡞ࠞࠫࠖࡈߩਛࡓ࡯ࠥߩᚻㆬ࡯ࠞ࠶ࠨ㧘ߡ޿߅ߦᦼࠣࡦ࠾࡯࡟࠻ࡈࠝߩ㑆ㅳ 2㧕3
ૐߦᗧ᦭ߪࡓࠗ࠲࠻ࡦ࡝ࡊࠬm 02 ߮ࠃ߅ࠬࡦࡑ࡯ࠜࡈࡄtset 2RIoY-oY㧘ࠬࡦࡑ࡯ࠜ
 㧚ߚࠇߐ⹺⏕߇ߣߎࠆߔਅ
 
ࠝࠗ࡜ࡊߣ RT ࠣࡦ࠾ࡦ࡜ߥᐲㆡߩᣣ 2 ㅳ㧘ࠆߌ߅ߦᦼࠣࡦ࠾࡯࡟࠻ࡈࠝߩ㑆ㅳ 3㧕4
߮ࠃ߅ࠬࡦࡑ࡯ࠜࡈࡄtset 2RIoY-oY㧘ߡߒセᲧߣ⟲࡞࡯ࡠ࠻ࡦࠦ㧘ߪRT ࠬࠢ࡝࠻ࡔ
 㧚ߚߞ߆ߥߐ␜ࠍᨐലRT ߥᗧ᦭ߦࡓࠗ࠲࠻ࡦ࡝ࡊࠬm 02
 
ߪ RT ࠣࡦ࠾ࡦ࡜⊛ᰳ㑆ᐲᒝ㜞ߩᣣ 2 ㅳ㧘ࠆߌ߅ߦ㑆ᦼࠣࡦ࠾࡯࡟࠻ࡈࠝߩ㑆ㅳ 2㧕5
 㧚ߚࠇߐ⹺⏕߇ߣߎࠆ޽ߢല᦭ߦᜬ⛽ߩAMV ߮ࠃ߅ࠬࡦࡑ࡯ࠜࡈࡄtset 2RIoY-oY
 
ଏឭࠍ⷗⍮ߥ⋉᦭ࠆߔ㑐ߦࠣࡦ࠾࡚ࠪࠖ࠺ࡦࠦߩᚻㆬ࡯ࠞ࠶ࠨߥ⊛ᗐℂ㧘ߪ⷗⍮ߩ਄એ
 㧚ࠆࠇࠄ߃⠨ߣߩ߽ࠆߔ
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